
Department of Energy 
Carlsbad Field Office 

P. 0. Box 3090 
Carlsbad, New Mexico 88221 

Mr. Steve Zappe, Project Leader (WIPP) 
Hazardous Waste Permits Program 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 E. Rodeo Park Dr., Bldg. 1 
Santa Fe, NM 87505-6303 
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Subject: Request for Class 3 Permit Modification to the Hazardous Waste Facility Permit, 
Permit Number: NM4890139088-TSDF, For Facility Changes and Submittal of a Waste 
Analysis Plan For Remote-Handled TRU Waste 

Dear Mr. Zappe: 

The purpose of this letter is to submit a request for a Class 3 permit modification to the Waste Isolation 
Pilot Plant Hazardous Waste Facility Permit, Number: NM4890139088-TSDF. This request is being 
submitted by the U.S. Department of Energy, Carlsbad Field Office and the Westinghouse TRU 
Solutions LLC pursuant to 20 New Mexico Administrative Code (NMAC) 4.1.900 (incorporating 40 
CFR §§270.41 and 270.42). The proposed change does not compromise worker safety, human health, or 
the environment. This modification, if approved, would allow the storage, management, and disposal of 
RH TRU waste at the WIPP. 

I certify under penalty of law that this document and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gather and 
evaluate the information submitted. Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the information, the information submitted is, 
to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are 
significant penalties for submitting false information, including the possibility of fine and imprisonment 
for knowing violations. 

~~ 
Dr. Ines Triay J 
Manager 
Carlsbad Field Office 
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J. L. Lee, General Manager 
Westinghouse TRU Solutions LLC 
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PERMIT ATTACHMENT O
Page O-49 of 50

Page 18-55

Figure O4-11
Transfer Cell
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Figure O4-12
Facility Cask Loading Room and

Facility Cask Rotating Device
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19.0  WIPP Technical Procedures Referenced in Other Attachments1

Attachment P provides short summaries of WIPP technical procedures referred to in other2

attachments.3

19.1  Requested Changes to Attachment P4

No revisions are necessary to Attachment P to accommodate RH TRU waste.5

19.1.1  Technical Justification6

No changes are needed to Attachment P to accommodate RH TRU waste.7

19.1.2  Proposed Text Changes to Attachment P8

The text has not been modified; therefore, no text is included here.9
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Page 19-3

19.1.3  Proposed Addendum to Attachment P1

ADDENDUM PR2

WIPP TECHNICAL PROCEDURES3

REFERENCED IN OTHER ATTACHMENTS4

REMOTE-HANDLED TRU WASTE5

No revisions to the existing Permit Attachment P of the Waste Isolation Pilot Plant Hazardous6

Waste Facility Permit are required for the receipt, storage, and disposal of remote-handled7

transuranic waste. Technical procedures for RH TRU waste are maintained as controlled8

documents.9



Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU Waste
June 28, 2002

PERMIT ADDENDUM PR
Page PR-2 of 2

Page 19-4

(This page intentionally blank)



Waste Isolation Pilot Plant
Class 3 Permit Modification Request for RH TRU Waste

June 28, 2002

Page 20-1

20.0  Mine Ventilation Rate Monitoring Plan1

The text of the Mine Ventilation Rate Monitoring Plan is not included as a part of the original2

permit as of February 14, 2002.3

20.1  Requested Changes to Attachment Q4

No changes have been made to Attachment Q to accommodate RH TRU waste.5

20.1.1  Technical Justification6

No changes are needed to the text of Attachment Q to accommodate RH TRU waste.7

20.1.2  Proposed Text Changes to Attachment Q8

The permit text has not been modified; therefore, no text is included here. 9
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Page 20-3

20.1.3  Proposed Addendum to Attachment Q1

ADDENDUM QR2

MINE VENTILATION RATE MONITORING PLAN3

REMOTE-HANDLED TRU WASTE4

No revisions to the existing Permit Attachment Q of the Waste Isolation Pilot Plant Hazardous5

Waste Facility Permit are required for the receipt, storage, and disposal of remote-handled6

transuranic waste.7
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Remote Handled Transuranic (RH TRU)
Waste Inventory Report and Site Descriptions

I. Introduction

There are fourteen sites that may ship remote handled (RH) transuranic (TRU) waste to
the Waste Isolation Pilot Plant (WIPP).  This document contains a general description of
each of these sites and includes an overview of the historical mission and defense related
activities performed at the site.  This document gives a description of the waste, including
its physical form, origin, reported volumes,  radionuclide distribution,  expected dose rate
ranges,  reported hazardous waste numbers, and estimated cellulose, plastic, and rubber
content. At this time, the U.S. Department of Energry (DOE) has not made
determinations as to whether or not all of the waste at these sites is eligible for disposal at 
WIPP.

II. Limitations on Remote Handled Transuranic Waste

In 1992, Congress passed Public Law 102-579, the WIPP Land Withdrawal Act (LWA),
which withdrew the land designated for WIPP from the public land laws and transferred
jurisdiction of the 16 square mile area to the DOE. The WIPP LWA contained limitations
on the RH TRU waste to be sent to WIPP similar to those originally set forth in the First
Modification to the Consultation & Cooperation (C & C) Agreement with the State of
New Mexico. The primary difference is that the C&C Agreement Modification limits the
maximum amount of RH TRU waste that can be shipped to WIPP to 7,080 m (250,000 ft
), while the LWA does not set a specific limit on the WIPP’s RH TRU waste capacity. 
The LWA sets forth the total capacity of the WIPP, by volume, as “6.2 million cubic feet
of transuranic waste” but does not differentiate between CH TRU and RH TRU waste
with regard to capacity limits (PL 102-579). The LWA contains the following rem and
curie limits for RH TRU:

C No transuranic waste received at the WIPP may have a surface dose rate in
excess of 1,000 rem/hour 

C No more than five percent by volume of the remote-handled transuranic
waste received at the WIPP may have a surface dose rate in excess of 100
rem/hour

C Remote-handled transuranic waste received at the WIPP shall not exceed
23 curies per liter maximum activity level (averaged over the volume of
the RH canister) 

C The total curies of the remote-handled transuranic waste received at the
WIPP shall not exceed 5,100,000 curies 
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These limits basically mirror those contained in the C&C Agreement modification except
that the C&C Agreement sets a limit of 354 m3 (12,500 ft3) on the maximum volume of
waste over 100 rem/hr that can be shipped to the WIPP, as follows:  

C No more than five percent of the total volume of 250,000 cubic feet (or
12,500 cubic feet maximum) of WIPP-eligible RH TRU shipped to the
WIPP will exceed 100 rem/hour surface dose rate  (italics added for
emphasis).

III. Waste Volume Estimates

The volume data presented in this section and summarized in Table 1 are derived
primarily from the information supplied annually by sites to the Integrated Planning,
Accountability, and Budgeting System (IPABS).  IPABS is used by the DOE Office of
Environmental Management as the means for planning and budgeting both short- and
long-term DOE activities and funding.  An important function of the system is to identify
waste types and their eventual disposition.  For TRU waste, the sites have identified
waste volumes, certain waste characteristics (both radioactive and hazardous constituents
which may impact waste disposal), characterization needs, and transportation
requirements.  The data derived from IPABS have subsequently been supplemented by
information directly obtained from the sites.

Also of importance is the evaluation of how much RH TRU waste can be disposed of as it
is currently packaged and how much of this waste will require additional handling before
it can be transported and disposed of.  The inventory has been segregated into four
categories:

C Packaged - Waste is packaged in a final form suitable for transport to and
disposal at the WIPP (i.e., the waste is either already in canisters [LANL]
or in a package that may be transported to another facility and placed in a
canister without repackaging).

C To Be Generated - Waste that the DOE anticipates generating, including
projected generation by new activities and environmental restoration
activities (i.e., retrieval from burial grounds).

C To Be Repackaged - Waste is currently packaged in some form, but is not
suitable for transport and/or disposal as packaged (e.g., possibly due to
package size, condition, or contents).  The waste will be repackaged into
containers suitable for transport to and disposal at the WIPP. 

C To Be Packaged - Waste is either not yet packaged (i.e., tank sludges) or
the decision has been made to package the current form differently (i.e.,
debris waste at Oak Ridge National Laboratory). 
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Figure 1

Table 1 is a summary of the various sites’ reported inventory for stored, projected and
planned disposal volumes.  Using the definitions presented in Table 1 and the above
criteria, the current RH TRU inventory of stored and projected waste is estimated to be
distributed among four categories as:

Packaged 70 m3

To Be Generated 1570 m3

To Be Repackaged 200 m3

To Be Packaged 1980 m3

The following figure shows a graphical representation of this information.

The inclusion of the Idaho Nuclear Technology and Engineering Center (INTEC) waste
(see discussion in Section 14.B of Appendix A) would further increase the To Be
Packaged component of this distribution by increasing the amount of waste in this
category by approximately 900 m3.  Other potential sources of RH TRU at Idaho National
Engineering and Environmental Laboratory (INEEL) are currently being reviewed and
these are also discussed, as appropriate, in Section 14.  Table 2 provides a summary of
expected, reported, or measured hazardous waste numbers by site.  This table includes
waste that might require treatment or a permit modification in order for the waste to be
accepted at the WIPP.

IV. Predominant Radionuclides

Predominant radionuclides have been reported by each site or, in cases where data were
unavailable, the predominant radionuclides have been assigned based on the historical
activities performed at the site.  This information has been summarized and included in
Table 3.  As may be noted from the table, most of the radionuclides contributing to the
total activity for RH TRU wastes are mixed fission or activation radionuclides with
relatively short half-lives.  For example, two of the predominant radionuclides, Sr-90 and
Cs-137, have half-lives of only 30 years and essentially will have been eliminated from
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the repository inventory through radioactive decay within 300 years of closure.  Reported
transuranics are consistent with previous information.

Revised estimates of activity have been made at this time; however, these are preliminary
revisions and will be adjusted upon completion of the current update of this information
for the Compliance Recertification Application that the DOE will submit to EPA.  New
estimates of the expected radionuclide content and activities will be made.  This
information is scheduled to be available by October of 2002.  The draft information
currently available shows consistency with previously reported data; however, newly
identified waste sources (e.g., INTEC) could affect the inventories and activities,
although the expectations are that only the activities of the shorter lived radionuclides
will increase significantly.  The current activity estimates are presented in Table 4.  Table
5 provides additional information on the sites’ estimates of expected dose rates.

V. Physical Constituent Estimates

Specific waste component descriptions, such as estimates of cellulosics, plastics, and
rubber (CPR), and potential hazardous waste constituents, have been derived from
discussions with the sites and from the TRU Waste Baseline Inventory Report,
DOE/CAO-95-1121, Revisions 2 and 3.  Some sites have developed their lists of
hazardous waste constituents based on a detailed review of acceptable knowledge
documentation.  Table 6 includes these estimates of the range of CPR to be expected in
the RH TRU waste from each site.
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Table 1
RH TRU Waste Inventory Summary Volumes

RH TRU Waste Volume (m3)
SITE NAME Stored Projected Total Planned

Disposal
Hanford Reservation 207.2 943.7 1,150.9 1,048.0

Idaho National Engineering and Environmental Laboratory (a) 84.0 52.0 136.0 279.0

Los Alamos National Laboratory 98.0 23.5 121.5 121.5

Oak Ridge National Laboratory 1,307.6 533.8 1,841.4 452.7

Savannah River Site (b) 1.0 0.0 1.0 1.0

Sub-Total 1,698 1,553 3,251 1902

Small-Quantity Sites
Argonne National Laboratory - East 2.0 8.0 10.0 10.0

Argonne National Laboratory - West (c) 1.1 5.0 6.1 6.1

Battelle Columbus Laboratories (d) 20.8 0.0 20.8 20.8

Bettis Atomic Power Laboratory 2.0 0.0 2.0 2.0

Energy Technology Engineering Center (d) 8.7 0.0 8.7 8.7

GE Vallecitos Nuclear Center 11.8 0.0 11.8 11.8

Knolls Atomic Power Laboratory 3.1 6.8 9.9 9.9

Sandia National Laboratories (e) 1.5 22.0 23.5 0.0

West Valley Demonstration Project (f) 470.5 8.4 478.9 0.0

Total Waste Volume (Volumes rounded to whole number) 2,218 1,581 3799 1,972

(a) Does not include estimated INTEC volume of approximately 900 cubic meters.
(b) SRS may ship waste to ORNL; will be included in ORNL disposal total
(c) ANL-W may ship to INEEL; will be included in INEEL disposal total
(d) BCL and ETEC may ship waste to Hanford; will be included in Hanford disposal total
(e) SNL ships waste to LANL and volume is included as LANL projected; therefore SNL volumes not
included in Stored, Projected, and Total RH TRU Waste Volume values
(f) No defense determination, therefore volume not included in disposal volumes
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Table 4
RH TRU Waste Inventory - Summary Activity Estimates

SITE NAME Estimated Stored
Activity (Ci)

TRU Activity
(Ci)

Hanford Reservation 36,000 890
Idaho National Engineering and Environmental
Laboratory (a)

6,360 160

Los Alamos National Laboratory 10,700 250
Oak Ridge National Laboratory 587,000 2,400
Savannah River Site NR NR
Sub-Total 640,000 3,700
Small-Quantity Sites
Argonne National Laboratory - East NR NR
Argonne National Laboratory - West NR NR
Battelle Columbus Laboratories 5,800 180
Bettis Atomic Power Laboratory 16,300 NR
Energy Technology Engineering Center 8 0.9
GE Vallecitos Nuclear Center NR NR
Knolls Atomic Power Laboratory 118 1.1
Sandia National Laboratories NR NR
West Valley Demonstration Project NR NR
Total Waste Activity (Values rounded for presentation) 662,000 3,880

(a) INTEC activities would be approximately 3,200 curies of TRU and 770,000 curies total.
NR - Not Reported
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Table 5
RH TRU Waste Inventory - Estimates of Dose Rates

Reported Estimates of Dose Rates
(rem/h)

SITE NAME Min Max
Hanford Reservation 0.2 1,000
Idaho National Engineering and Environmental Laboratory 0.2 100
Los Alamos National Laboratory 1 100
Oak Ridge National Laboratory 0.2 1,000
Savannah River Site NR NR
Small-Quantity Sites
Argonne National Laboratory - East 0.2 10
Argonne National Laboratory - West 1 100
Battelle Columbus Laboratories 0.2 150
Bettis Atomic Power Laboratory 1 100
Energy Technology Engineering Center 0.2 10
GE Vallecitos Nuclear Center 1 100
Knolls Atomic Power Laboratory 1 100
Sandia National Laboratories NR NR
West Valley Demonstration Project NR NR

NR - Not Reported
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Table 6
RH TRU Waste Inventory -

Estimated Ranges of Concentrations of Cellulosics, Plastics and Rubber

Estimated Range of Concentration of
Cellulosics, Plastic and Rubber (kg/m3)

SITE NAME Min Max Average
Hanford Reservation 0 477 24
Idaho National Engineering and Environmental Laboratory 0 439 41
Los Alamos National Laboratory 0 980 95
Oak Ridge National Laboratory 0 902 74
Savannah River Site NR NR NR
Small-Quantity Sites
Argonne National Laboratory - East NR NR NR
Argonne National Laboratory - West 0 1,350 110
Battelle Columbus Laboratories 0 1,430 117
Bettis Atomic Power Laboratory 0 1,430 117
Energy Technology Engineering Center 0 74 5.2
GE Vallecitos Nuclear Center NR NR NR
Knolls Atomic Power Laboratory NR NR NR
Sandia National Laboratories NR NR NR
West Valley Demonstration Project 0 439 41

NR - Not Reported
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1.0 ARGONNE NATIONAL LABORATORY - EAST 

1.1 Location and Description

Argonne National Laboratory-East (ANL-E) occupies the central 1,500 acres of a 3,740-acre tract in
DuPage County, 21 miles southwest of downtown Chicago and 24 miles west of Lake Michigan.  It lies
north of the Des Plaines River Valley, south of Interstate Highway 55 and west of Illinois Highway 83. 
The 2,040 acres surrounding the site was formerly ANL-E property, but was deeded to the DuPage
County Forest Preserve District in 1973 for use as a public recreational area, nature preserve, and
demonstration forest.

1.2 Waste Information

1.2.1 Mission

Since World War II, ANL-E has been engaged in nuclear energy research.  Currently it is a
multi-disciplinary research and development (R&D) laboratory conducting basic and applied
research to support development of energy-related technologies.

1.2.2 Generation of Waste

RH TRU and RH TRU mixed waste have been generated in the Alpha Gamma Hot Cell Facility
located in Building 205 and by other chemistry, chemical technology, and analytical programs. 

The Alpha Gamma Hot Cell Facility conducts destructive examinations of fuel and components
primarily associated with the Reactor Program.  The waste components of this stream consist of
metal and combustible trash containing small quantities of TRU.  The radioactive material
originated in Idaho and in the past has been returned to the Radioactive Waste Management
Complex (RWMC) at INEEL for interim storage.  The Reactor Program has also generated small
volumes of TRU waste contaminated with cadmium.  This is a mixed waste that contains
significant quantities of plutonium and uranium.  

Hot cells in Buildings 200, 205, and 212 are used to package RH TRU waste.  Other TRU wastes
are generated in dozens of laboratories on site.  Most of these wastes are collected in containers
smaller than five gallons because of the nature of the work performed at the laboratory. 

1.2.3 Defense Determination

A formal defense determination for RH TRU waste will be made, but the material is expected to
be defense related.  However, the CH-TRU waste has been determined to be defense related.

1.2.4 Amount 

The current estimates for RH TRU are 2 m3 in storage and 8 m3 to be generated.  The waste is
expected to be sent to an intermediate facility for  characterization and packaging, though the
actual site has not yet been selected.  
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1.2.5 Location of Waste 

At this time, the RH TRU mixed waste is typically in containers of five gallons or less with none
of the waste having been put into canisters.

1.2.6 Nuclear Properties

1.2.6.1 Radionuclide Distribution

The predominant radionuclides expected include Co-60, Sr-90, Y-90, Ba-137m, Cs-137,
and Pu-241.

1.2.6.2 RH TRU Determination

Based on the known surface dose rate this waste is designated as RH TRU.  A formal
determination will be made during the characterization of the waste on a container by
container basis.

1.2.6.3 Surface Dose Rate

 The range of dose rates is estimated to be between 200 mrem/h and 10 rem/h.

1.2.6.4 RH TRU Activity

The estimated RH TRU activity has not been reported.

1.2.6.5 Total Activity Determination

The estimated total activity in curies has not been reported.

1.2.7 RCRA Chemical and Physical Properties

1.2.7.1 Hazardous Waste Numbers

The following hazardous waste numbers have been reported for the ANL-E RH TRU
wastes:

Hazardous Waste
Number

Hazardous Waste
Number

Hazardous Waste
Number

D006 (cadmium) -- --

The assignment of hazardous waste number indicates that wastes are allowable by
permit; that the wastes are compatible; that prohibited items such as ignitable, corrosive,
and reactive waste are not present; and that explosives, pyrophorics, and compressed
gases are not present.

1.2.7.2 Volatile Organic Compounds (VOCs)

The chemical properties of the waste are bounded by assigning the saturation value for
each volatile organic compound (VOC) associated with the specific listed waste numbers
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applied to the waste.  There are no specific listed wastes associated with this waste
stream and therefore no VOCs are assigned to this waste.

1.2.7.3 Summary Category Group (Physical Form)

 The ANL-E RH TRU will be managed as a debris (S5000) waste stream
.
1.2.8 Prohibited Items

1.2.8.1 Polychlorinated Biphenyls (PCBs)

The site has reported no PCBs in their waste. However, a formal review and
determination will be required.

1.2.8.2 Liquids >1 percent By Volume

There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC. 
This will be established during the characterization of the waste.

1.2.9 EPA Physical and Chemical Properties

1.2.9.1 Cellulosics, Plastic, and Rubber (CPR)

For S5000 waste, the amount of cellulose, rubber, and plastic (CPR) will be determined
by multiplying the volume of the waste in the container by the density of plastic (620
kg/m3). Weights up to the net weight of the container will be assigned using this method.

1.2.9.2 Ferrous and Non-Ferrous Metals

The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights. There is estimated to be in
excess of 10 containers.
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2.0 ARGONNE NATIONAL LABORATORY - WEST 

2.1 Location and Description

Argonne National Laboratory-West (ANL-W) is located approximately 34 miles west of Idaho Falls,
Idaho, in the southeastern portion of the INEEL.  ANL-W is in Bingham County.  The ANL-W
administrative area covers slightly more than one square mile and is managed by the DOE/Chicago
Office. 

2.2 Waste Information

2.2.1 Mission

ANL-W is a R&D laboratory.  Much of the work done there supports development of advanced
nuclear power plant technology.  This support includes irradiation and safety tests, reactor
physics studies, and fuel examination studies.  ANL-W consists of several major complexes:  
Experimental Breeder Reactor II (EBR II), the Transient Reactor Test Facility (TREAT), the
Zero Power Physics Reactor (ZPPR), the Hot Fuel Examination Facility (HFEF), the Fuel
Conditioning Facility (FCF), the Fuel Manufacturing Facility (FMF), Laboratory and Office
Building, support complexes such as the Radioactive Liquid Waste Treatment Facility (RLWTF)
and the Radioactive Scrap and Waste Facility (RSWF), and the Sodium Process Facility.

2.2.2 Generation of Waste

Solid radioactive waste generated at ANL-W is primarily associated with irradiated experimental
fuel subassemblies/specimens and capsules from EBR-II and, to a lesser degree, TREAT.  After
irradiation in ANL-W reactors, the subassemblies and capsules were conveyed to appropriate
facilities for dismantling, sampling, and examination (such as, sectioning, grinding, polishing,
and other activities associated with preparing samples).  If they were not contaminated with
sodium, these reactor pieces and parts were shipped to the Radioactive Waste Management
Complex (RWMC) as RH  waste at the Intermediate Level Storage Facility in subsurface storage
vaults. 

2.2.3 Defense Determination

A formal defense determination has not yet been made for RH TRU waste at ANL-W, but it is
expected that the waste will be defense related.

2.2.4 Amount 

The current estimates for RH TRU are 1.1 m3 in storage and 5 m3 to be generated.  The waste
will be processed through INEEL for  characterization and packaging.  At this time, none of the
waste is in canisters.

2.2.5 Location of Waste

 The RH TRU waste from fuel research and weapons production is typically in containers of 30
gallons or less.  Some waste has been retrieved and is stored in shielded containers.
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2.2.6 Nuclear Properties

2.2.6.1 Radionuclide Distribution

The predominant radionuclides expected include Co-60, Sr-90, Y-90, Ba-137m, 
Cs-137,U-235, U-238, and Pu-239.

2.2.6.2 RH TRU Determination

Based on the known surface dose rate this waste is designated as RH TRU.  A formal
determination will be made during the characterization of the waste.

2.2.6.3 Surface Dose Rate

Dose rates for waste placed in storage are typically less than 50 rem/h.  The range of
dose rates is estimated to be between 1 rem/h and 100 rem/h.  

2.2.6.4 RH TRU Activity

The RH TRU activity for this waste stream has not been reported.

2.2.6.5 Total Activity Determination

The total activity for this waste stream has not been reported.

2.2.7 RCRA Chemical and Physical Properties

2.2.7.1 Hazardous Waste Numbers

Based on information previously reported in the TRU Waste Baseline Inventory Report,
the following hazardous waste numbers have been reported for ANL-W waste.

Hazardous Waste Number Hazardous Waste Number Hazardous Waste
Number

D001 (ignitable) D005 (barium) D007 (chromium)

D003 (reactive) D006 (cadmium) D008 (lead)

The assignment of hazardous waste number indicates that not all of the wastes are
allowable by permit.  The wastes with hazardous waste numbers D001 and D003 will
require treatment to ensure that the wastes are compatible; that prohibited items such as
ignitable, corrosive, and reactive waste are not present; and that explosives, pyrophorics,
and compressed gases are not present.

2.2.7.2 Volatile Organic Compounds (VOCs)

The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste.  There
are no specific listed wastes associated with this waste stream and therefore no VOCs are
assigned to this waste.
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2.2.7.3 Summary Category Group (Physical Form)

The ANL-W RH TRU waste is expected to be handled as a debris (S5000) waste stream.

2.2.8 Prohibited Items

2.2.8.1 Polychlorinated Biphenyls (PCBs)

The site has reported no PCBs in their waste. However, a formal review and
determination will be required.

2.2.8.2 Liquids >1 percent By Volume

There will be no free liquids in the waste streams that exceed the TSDF-WAC.  This will
be established during the characterization of the waste.

2.2.9 EPA Physical and Chemical Properties

2.2.9.1 Cellulosics, Plastic, and Rubber (CPR)

The estimated range of concentration of CPR is 0 to 1,350 kg/m3 and the average is 110
kg/m3.  For S5000 waste, the amount of CPR will be determined by multiplying the
volume of the waste in the container by the density of plastic (620 kg/m3).  Weights up to
the net weight of the container will be assigned using this method.

2.2.9.2 Ferrous and Non-Ferrous Metals

The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights. There is estimated to be in
excess of six containers that are included in the total of the INEEL waste stream total.
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3.0 BATTELLE COLUMBUS LABORATORY 

3.1 Location and Description

The Battelle Columbus Laboratory (BCL) consists of two research complexes; one at 505 King Avenue
in the city of Columbus, Ohio, and the second, the West Jefferson Site (pictured right), in Madison
County west of Columbus.  The King Avenue facility houses corporate offices and general research
laboratories.  The West Jefferson site consists of a number of facilities formerly dedicated to nuclear
research.  The King Avenue Facility is located in the western central portion of the city of Columbus. 
The ten-acre complex accommodates nine buildings and is bounded on the north by King Avenue, on the
east by Battelle Boulevard, on the south by Fifth Avenue, and on the west by the Olentangy River.  The
Columbus campus of Ohio State University lies immediately north across King Avenue.  The remaining
contiguous area is a moderately dense residential neighborhood.  The West Jefferson Site is located in
West Jefferson, Ohio, approximately 15 miles west of the King Avenue Facility.  The 1000-acre tract
accommodates six buildings in the Engineering Area, Experimental Ecology Area, and Nuclear Services
Area.  The site boundary on the north is about one mile south of Interstate Highway70, on the east is Big
Darby Creek, on the south are the Conrail tracks, and on the west is the Georgeville-Plain City Road. 
The land to the north, west, and south for two miles is cleared farmland and woodlots.

3.2 Waste Information

3.2.1 Mission

The mission of Battelle in 1943 was to perform atomic energy R&D activities for the Manhattan
Engineering District.  Since that time Battelle has continuously performed R&D at these
facilities.  Past programs have included uranium ore processing and benefaction studies,
metallurgical and ceramic process development, corrosion studies, fabrication of weapons
components, ballistics experiments, hot cell work, critical assembly and criticality experiments,
and an experimental reactor.

3.2.2 Generation of Waste

The main DOE-sponsored work currently being done at BCL is decontamination and
decommissioning (D&D) of the buildings and hot cells at the West Jefferson location.  This work
is being performed under the direction of the Battelle Columbus Laboratory Decommissioning
Project (BCLDP).  The D&D activities involve removing from the hot cells equipment used in
the fuel examination process, materials such as fines resulting from grinding and cuttings,
miscellaneous fuel specimens and their containers, and general debris.  

3.2.3 Defense Determination

A formal defense determination for RH TRU waste has been made that the material is defense
related. However, the determination has not been approved by the Carlsbad Field Office.

3.2.4 Amount 

The current estimate is that a total of 20.8 m3 of RH TRU waste has been generated and is
packaged in 55-gallon drums. It is believed a small additional amount of RH TRU waste will be
generated during future decontamination and decommissioning activities.
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3.2.5 Location of Waste 

The proposal is to consolidate this waste at another facility for  characterization and additional
packaging.  A Memorandum of Agreement is currently under development for use of the Hanford
Reservation as the intermediate site.  None of the RH TRU waste is in canisters.  The current
plan is to use the CNS 10-160B to ship the waste; therefore, the RH-TRU waste has been
packaged in 55 gallon drums. 

3.2.6 Nuclear Properties

3.2.6.1 Radionuclide Distribution

The predominant radionuclides reported include Co-60, Sr-90, Y-90, Ba-137m, Cs-137, 
Pu-239, Pu-240, Pu-241, and Am-241. 

3.2.6.2 RH TRU Determination

RH TRU determination has been made about this waste based on the packaged surface
dose rates.

3.2.6.3 Surface Dose Rate

Measured dose rates range from 0.2 to 150 rem/h. 

3.2.6.4 RH TRU Activity

The estimated RH TRU activity for BCL is 180 curies.

3.2.6.5 Total Activity Determination

The total activity has been estimated for BCL as 5,800 curies.

3.2.7 RCRA Chemical and Physical Properties

3.2.7.1 Hazardous Waste Numbers

Based on acceptable knowledge documentation (e.g., production and process records,
analytical lab records) the following hazardous waste numbers have been reported for
these wastes:

Hazardous Waste Number Hazardous Waste Number

F001 (spent halogenated solvents) D007 (chromium)

F002 (spent halogenated solvents) D008 (lead)

F005 (spent non-halogenated solvents) D009 (mercury)

D005 (barium) D011 (silver)

The assignment of these hazardous waste numbers indicates that wastes are allowable by
permit, that the wastes are compatible; that prohibited items such as ignitable, corrosive,
and reactive waste are not present; and that explosives, pyrophorics, and compressed
gases are not present.
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3.2.7.2 Volatile Organic Compounds (VOCs)

The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste.  There
are no specific listed wastes associated with this waste stream and therefore no VOCs are
assigned to this waste.

3.2.7.3 Summary Category Group (Physical Form)

The BCL RH TRU waste will be managed as homogeneous solid (S3000) and debris
(S5000) waste streams.

3.2.8 Prohibited Items

3.2.8.1 Polychlorinated Biphenyls (PCBs)

The site has reported no PCBs in their waste. However, a formal review and
determination will be required.

3.2.8.2 Liquids >1 percent By Volume

There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC. 
This will be established during the characterization of the waste.

3.2.9 EPA Physical and Chemical Properties

3.2.9.1 Cellulosics, Plastic, and Rubber (CPR)

The estimated range of concentration of CPR are 0 to 1,430 kg/m3 and the average is 117
kg/m3   The amount of CPR for S3000 waste stream will be assigned as 0.  For S5000
waste, the amount of cellulose, rubber and plastic (CPR) will be determined by
multiplying the volume of the waste in the container by the density of plastic (620
kg/m3).  Weights up to the net weight of the container will be assigned using this method.

3.2.9.2 Ferrous and Non-Ferrous Metals

The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights.  There is estimated to be in
excess of 110, 55-gallon drums.
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4.0 BETTIS ATOMIC POWER LABORATORY

4.1 Location and Description

Bettis Atomic Power Laboratory (BAPL) is located on a 0.3 square mile tract on a plateau above the
Monogahela River in West Mifflin, Pennsylvania, about eight miles southeast of Pittsburgh.  BAPL is a
component of the Naval Nuclear Propulsion Program, and provides basic research and design support for
naval nuclear propulsion reactors for Navy submarines.  Laboratory operations include development and
testing of nuclear fuel materials and reactor materials including radiochemical analyses.

4.2 Waste Information

4.2.1 Mission

The primary mission of BAPL is the design and testing of naval nuclear propulsion reactors and
reactor components.

4.2.2 Generation of Waste

BAPL manages limited quantities of TRU waste, including RH inserts containing TRU irradiated
fuel grinding fines and CH sources.  BAPL is currently undergoing action to decontaminate large
test components to below the TRU waste definition limits, thereby concentrating the TRU
residuals into the smallest possible volume.  

4.2.3 Defense Determination

A formal defense determination for RH TRU waste will be made, but the material is expected to
be defense related.

4.2.4 Amount 

The current waste volume estimate is for about 2 m3 of RH TRU waste with the majority of the
waste consisting of specimen processing fines, materials, and debris resulting from operations
involving destructive evaluations of irradiated fuel specimens.  

4.2.5 Location of Waste 

None of the waste is in canisters and most containers are smaller than five gallons.  

4.2.6 Nuclear Properties

4.2.6.1 Radionuclide Distribution

The predominant radionuclides expected include Sr-90, Y-90, Ba-137m, Cs-137, Pu-239,
Pu-240, Pu-241, and Am-241.  

4.2.6.2 RH TRU Determination

Based on the known surface dose rate this waste is designated as RH TRU.  A formal
determination will be made during the characterization of the waste.
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4.2.6.3 Surface Dose Rate

Dose rates are estimated to range from 1 to 100 rem/h.

4.2.6.4 RH TRU Activity

The estimated RH TRU activity has not been reported.

4.2.6.5 Total Activity Determination

The estimated total activity for this facility is 16,300 curies.

4.2.7 RCRA Chemical and Physical Properties

4.2.7.1 Hazardous Waste Numbers

For those wastes in storage, no hazardous constituents have been used in the generation
processes in the last ten years and therefore none are reported in this waste stream.  The
assignment of hazardous waste numbers indicate that wastes are allowable by permit,
that the wastes are compatible; that prohibited items such as ignitable, corrosive, and
reactive waste are not present; and that explosives, pyrophorics, and compressed gases
are not present.

4.2.7.2 Volatile Organic Compounds (VOCs)

The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste.  There
are no specific listed wastes associated with this waste stream and therefore no VOCs are
assigned to this waste.

4.2.7.3 Summary Category Group (Physical Form)

The RH TRU will be managed as a debris (S5000) waste stream.  

4.2.8 Prohibited Items

4.2.8.1 Polychlorinated Biphenyls (PCBs)

The site has reported no PCBs in their waste. However, a formal review and
determination will be required.

4.2.8.2 Liquids >1 percent By Volume

There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC. 
This will be established during the characterization of the waste.

4.2.9 EPA Physical and Chemical Properties

4.2.9.1 Cellulosics, Plastic, and Rubber (CPR)

The estimated range of concentration of CPR is 0 to 1,430 kg/m3 and the average is 117
kg/m3 For S5000 waste, the amount of CPR will be determined by multiplying the
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volume of the waste in the container by the density of plastic (620 kg/m3).  Weights up to
the net weight of the container will be assigned using this method.

4.2.9.2 Ferrous and Non-Ferrous Metals

The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights.  There is estimated to be in
excess of two containers.
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5.0 ENERGY TECHNOLOGY ENGINEERING CENTER

5.1 Location and Description

Energy Technology Engineering Center (ETEC) occupies 90 of the 290 acres of land shared with the
Santa Susana Field Laboratory. The Santa Susana site is composed of a total of 2,700 acres located in the
Simi Hills of Ventura County, approximately 30 miles northwest of downtown Los Angeles, California.  
The facilities include former fuel fabrication facilities, a hot cell, a reactor test building, a storage vault,
an on-site transport cask, and other radiologically contaminated support laboratories and areas.

5.2 Waste Information

5.2.1 Mission

ETEC provides facilities for the testing of equipment, materials, and components for nuclear and
other energy programs.  Components include steam generators, pumps, valves, instrumentation,
and other support elements for power plant design.  Various types of testing include reliability,
seismic, and performance demonstrations.  Current activities include non-nuclear testing, and
cleanup and environmental restoration from prior nuclear testing programs, such as
decontamination and decommissioning of an NRC-licensed hot cell that was used for DOE
activities.

5.2.2 Generation of Waste

The RH TRU waste at ETEC was generated during DOE fuel decladding and decontamination
and decommissioning operations.  The RH TRU waste consists of two waste streams:  (1) hot
laboratory drain line residue, and (2) a single drum of debris waste from multiple sources.  

5.2.3 Defense Determination

A formal defense determination for RH TRU waste will need to be made, but the material is
expected to be defense related.

5.2.4 Amount 

The total RH TRU volume is 8.7 m3.  The total volume of the unpackaged waste is about 0.3 - 0.5
m3.  The total volume of the drain line residue material when all of the material is repackaged for
on-site storage in concrete-shielded drums is estimated to be forty 55-gallon drums plus one
30-gallon drum, or about 8.5 m3.  The single 55-gallon drum of debris waste has a total volume of
0.21 m3.   

5.2.5 Location of Waste 

The drain line residue is currently stored in twenty-eight concrete-shielded 55-gallon drums and
one 30-gallon drum.  An additional amount of about 22 gallons of sludge are estimated to be in a
3000-gallon drain tank and about ten gallon of residue in two weir boxes.  
There are no plans to place the RH TRU waste at ETEC in canisters.  The RH TRU waste will be
sent to an intermediate site for final waste characterization and final packaging.  It is anticipated
that the intermediate site will be Hanford Reservation.  
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5.2.6 Nuclear Properties

5.2.6.1 Radionuclide Distribution

The predominant radionuclides expected include Co-60, Sr-90, Y-90, Ba-137m, Cs-137, 
Pu-239, Pu-240, Pu-241and Am-241.  

5.2.6.2 RH TRU Determination

Based on the known surface dose rate this waste is designated as RH TRU.  A formal
determination will be made during the characterization of the waste.

5.2.6.3 Surface Dose Rate

Dose rates are in the range of 0.2 to 10 rem/h.

5.2.6.4 RH TRU Activity

The estimated RH TRU activity for ETEC is 0.9 curies.

5.2.6.5 Total Activity Determination

The estimated total activity is 8 curies.

5.2.7 RCRA Chemical and Physical Properties

5.2.7.1 Hazardous Waste Numbers

Based on acceptable knowledge documentation, such as process records, and
supplemental analyses, ETEC has assigned the following waste numbers:

Hazardous Waste Number Hazardous Waste Number

D008 (lead) D009 (mercury)

The assignment of these hazardous waste number indicates that wastes are allowable by
permit, that the wastes are compatible; that prohibited items such as ignitable, corrosive,
and reactive waste are not present; and that explosives, pyrophorics, and compressed
gases are not present. 

5.2.7.2 Volatile Organic Compounds (VOCs)

The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste.  There
are no specific listed wastes associated with this waste stream and therefore no VOCs are
assigned to this waste.

5.2.7.3 Summary Category Group (Physical Form)

ETEC plans to manage its RH TRU waste as debris (S5000) waste streams.
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5.2.8 Prohibited Items

5.2.8.1 Polychlorinated Biphenyls (PCBs)

Recent tests have also shown that the drain line residue stream has PCB levels
approaching 100 ppm.  For this waste to be disposed of at the WIPP will require EPA
TSCA determination for non-liquid PCB disposal in excess of 50 ppm.

5.2.8.2 Liquids >1 percent By Volume

There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC. 
This will be established during the characterization of the waste.

5.2.9 EPA Physical and Chemical Properties

5.2.9.1 Cellulosics, Plastic, and Rubber (CPR)

The estimated range of concentration of CPR is 0 to 74 kg/m3 and the average is 5.2
kg/m3.  For S5000 waste, the amount of CPR will be determined by multiplying the
volume of the waste in the container by the density of plastic (620 kg/m3).  Weights up to
the net weight of the container will be assigned using this method.

5.2.9.2 Ferrous and Non-Ferrous Metals

The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights.  There is estimated to be
between one and six canisters.
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6.0 GENERAL ELECTRIC VALLECITOS NUCLEAR CENTER

6.1 Location and Description

The General Electric Vallecitos Nuclear Center (GEVNC) is about eight miles from Pleasanton,
California.

6.2 Waste Information

6.2.1 Mission

TRU waste materials are expected to come from decontamination of an alpha high-level hot cell
and an emission spectrograph enclosure (glovebox).

6.2.2 Generation of Waste

The majority of the RH TRU waste is expected to be non-mixed, but the presence of mixed TRU
waste has not been ruled out.  The work that generated the TRU waste was conducted from the
1960s through the early 1980s and little process information is available.  The work was in the
general areas of fuel specimen examination.  

6.2.3 Defense Determination

The work was in the general areas of fuel specimen examination, but additional information will
need to be gathered to support disposal at the WIPP since this waste is currently believed to be
non-defense.  

6.2.4 Amount 

The current waste volume estimate is 11.8 m3 of RH TRU waste.

6.2.5 Location of Waste 

None of this waste is in canisters and little information on the current storage configurations is
available.

6.2.6 Nuclear Properties

6.2.6.1 Radionuclide Distribution

The predominant radionuclides expected include Co-60, Sr-90, Y-90, Ba-137m, Cs-137,
Pu-239, Pu-240, and Pu-241. 

6.2.6.2 RH TRU Determination

Based on the known surface dose rate this waste is designated as RH TRU.  A formal
determination will be made during the characterization of the waste.
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6.2.6.3 Surface Dose Rate

Based on information about program activities, the estimated dose rate range is 1 to 100
rem/h.  

6.2.6.4 RH TRU Activity

The estimated RH TRU activity has not been reported.

6.2.6.5 Total Activity Determination

The estimated total activity has not been reported.

6.2.7 RCRA Chemical and Physical Properties

6.2.7.1 Hazardous Waste Numbers

No hazardous waste information has been reported on this waste stream.  The assignment
of hazardous waste numbers is required to indicate that wastes are allowable by permit,
that the wastes are compatible; that prohibited items such as ignitable, corrosive, and
reactive waste are not present; and that explosives, pyrophorics, and compressed gases
are not present.

6.2.7.2 Volatile Organic Compounds (VOCs)

The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste.  If 
there are  specific listed wastes associated with this waste stream, then VOCs will be
assigned to this waste.

6.2.7.3 Summary Category Group (Physical Form)

It is expected that TRU final waste forms will probably be in the heterogeneous,
inorganic non-metal, and/or various metallic categories and will be debris (S5000) waste
streams. 

6.2.8 Prohibited Items

6.2.8.1 Polychlorinated Biphenyls (PCBs)

The site has reported no PCBs in their waste. However, a formal review and
determination will be required.

6.2.8.2 Liquids >1 percent By Volume

There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC. 
This will be established during the characterization of the waste.
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6.2.9 EPA Physical and Chemical Properties

6.2.9.1 Cellulosics, Plastic, and Rubber (CPR)

The estimated range of concentration of CPR have not been reported.  For S5000 waste,
the amount of cellulose, rubber and plastic (CPR) will be determined by multiplying the
volume of the waste in the container by the density of plastic (620 kg/m3). Weights up to
the net weight of the container will be assigned using this method.

6.2.9.2 Ferrous and Non-Ferrous Metals

The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights.  There is estimated to be in
excess of 13 containers.
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7.0 HANFORD RESERVATION 

7.1 Location and Description

The Hanford Site is located north of the Tri-Cities (Richland, Kennewick, and Pasco) on a 
500-square mile area of semiarid land within the Columbia River Basin in the southeastern corner of
Washington State.  Normal Columbia River elevations range from 390 feet, where the Columbia River
enters Hanford Site near the Priest Rapids Dam, to 340 feet where it leaves the Hanford Site near the 300
area.

Activities at Hanford Site are located in numerically designated areas.  The reactor facilities are located
along the Columbia River in what is known as the 100-Area.  The reactor fuel processing and waste
management facilities are in the 200-Area.  The 300-Area, located adjacent to and north of Richland,
contains the reactor fuel manufacturing facilities and the research and development laboratories.  The
400-Area, five  miles northwest of the 300-Area, contains the Fast Flux Test Facility, a sodium-cooled
fast breeder reactor.  The 600-Area covers all locations not specifically given an area designation. 
Adjacent to and north of Richland, the 1100-Area contains facilities associated with administration,
maintenance, transportation, and materials procurement and distribution.  The 3000-Area contains
engineering and administrative offices. Administrative buildings, including the Federal Building, are
located in the 
700-Area, which is in downtown Richland.  Hanford Site is administered by the DOE Richland
Operations Office.

7.2 Waste Information

7.2.1 Mission

The Hanford Site was acquired by the Federal Government in 1943 for the construction and
operation of facilities to produce plutonium for the atomic weapons program during World War
II.  For more than 30 years, Hanford facilities were primarily dedicated to the production of
plutonium for national defense and management of the wastes generated by chemical processing
operations.  In later years, programs at the site became increasingly diverse, involving research
and development for advanced reactors, renewable energy technologies, waste disposal
technologies, and cleanup of contamination from past practices.  The DOE has ended the
production mission at the Hanford Site and is currently reorienting activities toward waste
management and cleanup.  The current missions are environmental management, demonstration
and application of advanced remediation technologies, and restoration of the Hanford Site.

7.2.2 Generation of Waste

RH TRU wastes at Hanford come from  multiple sources.  Some of these sources generated
waste that now needs to be segregated among the categories of low level waste, CH TRU, and
RH TRU.  Some RH TRU waste is currently stored in the 200-W Area in the Central Waste
Complex (CWC) (shown below), and retrievably stored in the 200-E and 200-W Areas in the
Low-Level Burial Grounds (LLBG).  More waste will be generated during the Hanford cleanup.

The mission of the CWC is to receive and store solid radioactive waste in a safe and
environmentally sound manner.  CWC provides interim storage for mixed low-level waste,
transuranic waste, and a small amount of low-level waste, awaiting treatment and final disposal. 
The design storage capacity is approximately 80,000 55-gallon drum equivalents; the operational
capacity is 64,000 drum equivalents.
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CWC receives waste from both onsite and offsite waste generators.  Receipt of transuranic waste
drums retrieved from the LLBGs began in 1999.  All newly generated waste must meet
acceptance criteria set by the Hanford Site Solid Waste Acceptance Program.  Waste is generally
packaged in 55-gallon drums unless alternate packages are dictated by size, shape, or other waste
characteristic. Each drum is handled individually using  a hand truck, fork lift, or crane. Drums
are placed on wooden pallets with a maximum of four drums banded together; the pallets can
then be stacked three-high or 12 drums per stack. The storage buildings or pads have physical
features that provide for segregated storage areas to maintain appropriate separation between
groups of incompatible waste. 

Some RH TRU waste will be segregated from the waste retrieved from the LLBG in the 
200-Area.  The waste to be retrieved from the LLBG is believed to primarily be LLW although
waste will be categorized as it is retrieved and characterized.  RH TRU wastes will be
characterized and packaged at the M-91 facility.

Another source of RH TRU waste is the Plutonium Uranium Extraction (PUREX) Plant located
in the 200-E Area.  Products from this plant were weapons-grade plutonium, fuel-grade
plutonium, depleted uranium, slightly enriched uranium, neptunium, and thorium. Plutonium
conversion, process solution sampling, laboratory analyses, plant ventilation, and facility
ventilation generated waste that was common to all these PUREX operations including surgical
gloves, plastics (polyvinyl chloride and polyethylene), tape, paper, glass, glovebox gloves, and
metal tools and equipment.  The overall PUREX process consisted of seven fundamental
processing units: feed preparation; solvent extraction, separation, and purification; solvent
recovery and treatment for recycling; backcycle waste system; acid recovery; waste treatment;
offgas treatment; and conversion of plutonium nitrate to plutonium oxide.  Wastes consisted of
old and failed equipment, port covers, replaced windows, brackets and hardware, and acid-
soaked rags.  Process solution sampling operations extracted liquid samples from process control
points for system analysis and control.  After use, all liquids were drained to the PUREX liquid
waste system.  Waste generated at this facility included broken glassware and plasticware, wet
rags and paper, and piping and valving equipment.  Laboratory Analysis Operations were
performed on liquid samples.  After use, all liquids were drained to the PUREX liquid waste
system.  Again, wastes included broken glassware and plasticware, and wet rags and paper.

RH TRU waste is also being stored in two spent nuclear fuel (SNF) basins known as the 
K-Basins  in Hanford’s 100-K Area.  This source consists of approximately 1700 cubic feet of
layered particulate material, which is generally called “sludge.”  This sludge will be collected
and transported to a stable interim storage location away from the Columbia River and eventually
sent to a final disposal location. Sludge is found on the K-Basins floors, in canisters, and in the
basin pits.  Several different types of sludge exist depending on the basin, canister type, and pit
location where the particular sludge is found. Each type of sludge is a unique, non-homogeneous
mixture possibly containing corroded fuel (i.e., uranium oxides, hydrates, hydride), cladding
pieces, debris such as windblown sand or insects, rack and canister corrosion products, ion
exchange resin beads, PCBs, and fission products. In addition to the existing sludge material,
other particulate materials are expected to be generated in the processing of fuel elements for dry
storage. The sludge in the basins is mingled with SNF and is not considered a waste; however,
when the sludge is separated from the SNF and removed from the basins, it may be disposed of
as RH TRU waste. For the purposes of differentiating SNF and debris from sludge, any material
that is less than or equal to one-quarter-inch in diameter is defined as sludge.

Finally, RH TRU waste will be generated from future activities related to facility stabilization
and cleanup, maintenance of process equipment, laboratory operations, and Office of River
Protection tank farms cleanup operations.  This waste includes miscellaneous debris, equipment,
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and components and instrumentation trains removed during remediation of the High Level Waste
tanks.  

7.2.3 Defense Determination

A formal defense determination for RH TRU waste will be made, but the material is expected to
be defense related.  However, the CH-TRU waste has been determined to be defense related.

7.2.4 Amount 

The current estimates are that 207 m3 of RH TRU is stored and an additional 944 m3 of waste
will be generated. 

7.2.5 Location of Waste 

This waste is not in canisters and the majority of this waste will be generated (i.e., packaged) in
the future.  

7.2.6 Nuclear Properties

7.2.6.1 Radionuclide Distribution

The predominant radionuclides reported are Co-60, Sr-90, Y-90, Ba-137m, Cs-137, 
U-233, U-238, Pu-238, Pu-239, Pu-240, Pu-241, and Am-241.  

7.2.6.2 RH TRU Determination

An RH TRU determination has been made about this waste based on previously
measured surface dose rates.  A formal determination will be made during the
characterization of the waste.

7.2.6.3 Surface Dose Rate

Based on information about program activities, the estimated dose rate range is expected
to be between 0.2 to 1,000 rem/h. 

7.2.6.4 RH TRU Activity

The estimated RH TRU activity for Hanford is 890 curies.

7.2.6.5 Total Activity Determination

The estimated total activity is 36,000 curies.

7.2.7 RCRA Chemical and Physical Properties

7.2.7.1 Hazardous Waste Numbers

Due to the variety of processes, the presence of hazardous waste numbers will need to be
ascertained on a waste stream evaluation of the acceptable knowledge from the waste
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stream generating process.  Based on information previously reported in the TRU Waste
Baseline Inventory Report, the following hazardous waste numbers have been reported
for these wastes.

Hazardous Waste Number Hazardous Waste Number

F001 (spent halogenated solvents) D002 (corrosive)

F002 (spent halogenated solvents) D005 (barium)

F003 (spent non-halogenated solvents) D006 (cadmium)

F004 (spent non-halogenated solvents) D007 (chromium)

F005 (spent non-halogenated solvents) D008 (mercury)

D001(ignitable) D009 (lead)

The assignment of hazardous waste number indicates that not all of the wastes are
allowable by permit.  The wastes with hazardous waste numbers D001 and D002 will
require treatment to ensure that the wastes are compatible; that prohibited items such as
ignitable, corrosive, and reactive waste are not present; and that explosives, pyrophorics,
and compressed gases are not present.

7.2.7.2 Volatile Organic Compounds (VOCs)

The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste.  There
are specific listed wastes associated with this waste stream and therefore VOCs will be
assigned to this waste.

7.2.7.3 Summary Category Group (Physical Form)

The RH TRU waste is expected to be managed as homogeneous solids (S3000) and
debris (S5000) waste streams.

7.2.8 Prohibited Items

7.2.8.1 Polychlorinated Biphenyls (PCBs)

The site has reported no PCBs in their waste. However, a formal review and
determination will be required.

7.2.8.2 Liquids >1 percent By Volume

There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC. 
This will be established during the characterization of the waste.

7.2.9 EPA Physical and Chemical Properties

7.2.9.1 Cellulosics, Plastic, and Rubber (CPR)

The estimated range of concentration of CPR is 0 to 477 kg/m3 and the average is 24
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kg/m3.    The amount of CPR for S3000 waste stream will be assigned as 0.  For S5000
waste, the amount of CPR will be determined by multiplying the volume of the waste in
the container by the density of plastic (620 kg/m3).  Weights up to the net weight of the
container will be assigned using this method.

7.2.9.2 Ferrous and Non-Ferrous Metals

The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights.  There is estimated to be in
excess of 1,175 containers.
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8.0 IDAHO NATIONAL ENGINEERING AND ENVIRONMENTAL
LABORATORY 

8.1 Location and Description

The Idaho National Engineering and Environmental Laboratory (INEEL) is located in two primary areas: 
(1) the remote areas known as "the Site" along the northern edge of the Snake River Plain in southeastern
Idaho, and (2) multiple locations southeast of the Site in the City of Idaho Falls.  Lying at the foot of the
Lost River, Lemhi, and Bitterroot-Centennial Mountain ranges, the Site covers nearly 890 square miles
of dry, cool desert.  Most of the land withdrawn from public domain for use by the DOE) is undeveloped. 
The facilities located in Idaho Falls include administrative, scientific support, and non-nuclear research
laboratories.

During World War II, the U.S. Navy and U.S. Army Air Corps used a portion of the present Site as a
gunnery range.  In 1949, the Site was formally established as the National Reactor Testing Station
(NRTS) where the Atomic Energy Commission (AEC) built, tested, and operated various types of
nuclear reactors.  Fifty-two reactors have been built at the INEEL; of these, seven are operating or
operable.

The Radioactive Waste Management Complex (RWMC) encompasses 144 acres in the southwestern
corner of the INEEL.  The RWMC was established in 1952 as a controlled area for burial of solid
radioactive wastes generated by INEEL operations.  In 1954, the burial ground was designated as a solid
TRU waste disposal site.  Until 1970, all TRU was buried below grade at the RWMC.  In November
1970, the Transuranic Storage Area (TSA) was established for retrievable storage of waste contaminated
with greater than ten nanocuries (nCi) of transuranic isotopes per gram of waste.  In November 1976, the
Intermediate Level TRU Storage Facility (ILTSF) was established for retrievable storage of RH TRU
waste.  At the ILTSF the radioactive waste is stored in above-grade vaults.

8.2 Waste Information

8.2.1 Mission

The INEEL is a multi-program laboratory and has provided innovative technologies, defense
related support and unique scientific and engineering capabilities to the nation.  At present, areas
of primary emphasis include nuclear reactor technology research and development; waste
management and environmental restoration; advanced energy production and utilization
technology development; defense related support; technology transfer; and non-nuclear research
and development projects.  INEEL’s mission also includes development, transfer, and
deployment of technologies to manage or reduce radioactive waste and remediation of disposal
sites to protect the public, employees, and environment.

8.2.2 Generation of Waste

RH TRU waste generated in national defense programs and research activities generated at
offsite and onsite facilities was shipped to RWMC for disposal or storage.  These wastes mostly
came from offsite generators: ANL-E, Bettis, and some from onsite generators.  About 80
percent of the containers (30-gallon drums) of RH TRU waste originated at ANL-E.  These
drums may be shipped using the CNS 10-160B cask without repackaging or over-packing.  Use
of the CNS 10-160B cask will require revision of the Safety Analysis Report and approval by the
Nuclear Regulatory Commission (NRC) to include 30-gallon drums as an approved payload
container and a site specific appendix for INEEL.  
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The remaining 20 percent of the containers of waste came from a variety of generators. The
waste was generated from destructive examination and testing of the experimental assemblies
irradiated at ANL-W. The destructive examination and testing operations of spent fuel elements
involved cutting, grinding, and polishing for subsequent examination. These operations generated
a fine fuel particulate or swarf that adhered to the tools required for these operations, thus
contaminating them with transuranic elements. These tools (e.g., cutting wheels, grinding papers,
glassware, light bulbs, and rags used for cleaning) were sent to the INEEL as RH TRU waste.
The distinct pieces of fuel elements, cladding, irradiated structural materials, and recovered
swarf and fines were not part of the RH TRU waste sent to the INEEL. This waste contains about
90 percent of the total stored radioactivity (9,100 curies) at the INEEL.

8.2.3 Defense Determination

A formal defense determination for RH TRU waste will be made, but the material is expected to
be defense related.  However, the CH-TRU waste has been determined to be defense related.

8.2.4 Amount 

The current estimate is that 84 m3 of RH TRU are stored and an additional 52 m3 of waste will be
generated or recovered.   

8.2.5 Location of Waste 

None of this waste is in canisters.  Storage drums are typically 30- or 55-gallons.   The INEEL
has about 705 containers of RH TRU waste in storage.  Based on generator data, the INEEL RH
TRU waste (except for ten 55-gallon drums from Test Reactor Area having D002 and D008
numbers assigned to them) is being managed as radioactive waste.

The high curie wastes from ANL-W are planned to be sent back to ANL-W for treatment or
repackaging in the planned Remote Treatment Facility.

8.2.6 Nuclear Properties

8.2.6.1 Radionuclide Distribution

The predominant radionuclides reported include Co-60, Sr-90, Y-90, Ba-137m, Cs-137,
U-235,  Pu-238, Pu-239, Pu-240, Pu-241and Am-241.

8.2.6.2 RH TRU Determination

Based on the known surface dose rate this waste is designated as RH TRU.  A formal
determination will be made during the characterization of the waste.

8.2.6.3 Surface Dose Rate

Due to the wide variety of program activities, the estimated dose rate range is expected
to vary between 0.2 to 100 rem/h.  

8.2.6.4 RH TRU Activity

The estimated RH TRU activity for INEEL is 160 curies.
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8.2.6.5 Total Activity Determination

The estimated total activity is 6,360 curies.

8.2.7 RCRA Chemical and Physical Properties

8.2.7.1 Hazardous Waste Numbers

Due to the variety of sources of RH TRU at INEEL, the hazardous constituents could be
varied, ranging from solvents and degreasers to metals, such as lead or cadmium.  The
presence of these hazardous wastes will need to be ascertained on a waste stream by
waste stream evaluation of the acceptable knowledge available on the generating process. 
Based on information previously reported in the TRU Waste Baseline Inventory Report,
the following hazardous waste numbers have been reported for these wastes.

Hazardous Waste Number Hazardous Waste Number

F001 (spent halogenated solvents) D008 (lead)

F002 (spent halogenated solvents) D022 (chloroform)

F003 (spent non-halogenated solvents) D028 (1,2-dichloroethane)

F005 (spent non-halogenated solvents) D029 (1,1-dichloroethane)

The assignment of hazardous waste number indicates that wastes are allowable by
permit, that the wastes are compatible; that prohibited items such as ignitable, corrosive,
and reactive waste are not present; and that explosives, pyrophorics, and compressed
gases are not present.

8.2.7.2 Volatile Organic Compounds (VOCs)

The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste.  There
are specific listed wastes associated with this waste stream and therefore VOCs will be
assigned to this waste.

8.2.7.3 Summary Category Group (Physical Form)

The INEEL RH TRU waste is expected to be managed as homogeneous solids (S3000)
and debris (S5000) waste streams.

8.2.8 Prohibited Items

8.2.8.1 Polychlorinated Biphenyls (PCBs)

The site has managed PCBs, though the presence of PCBs at levels >50 ppm will need to
be reviewed for each RH TRU waste stream.
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8.2.8.2 Liquids >1 percent By Volume

There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC. 
This will be established during the characterization of the waste.

8.2.9 EPA Physical and Chemical Properties

8.2.9.1 Cellulosics, Plastic, and Rubber (CPR)

The estimated range of concentration of CPR is 0 to 439 kg/m3 and the average is 41
kg/m3.  The amount of CPR for S3000 waste stream will be assigned as 0.  For S5000
waste, the amount of CPR will be determined by multiplying the volume of the waste in
the container by the density of plastic (620 kg/m3).  Weights up to the net weight of the
container will be assigned using this method.

8.2.9.2 Ferrous and Non-Ferrous Metals

The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights.  There is estimated to be in
excess of 310 containers.
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9.0 KNOLLS ATOMIC POWER LABORATORY

9.1 Location and Description

Knolls Atomic Power Laboratory (KAPL) is located in Niskayuna, New York, about two miles east of
Schenectady.  KAPL is a component of the Naval Nuclear Propulsion Program, and provides basic
research and design on nuclear propulsion plants for Navy submarines.  Facilities at the site include
machine shops, waste-handling facilities, a boiler house, and chemistry, physics, and metallurgy
laboratories.

9.2 Waste Information

9.2.1 Mission

The primary mission of KAPL is the design and testing of naval nuclear propulsion plants and
reactor components.  KAPL also provides fuel sample investigation support for the INEEL.

9.2.2 Generation of Waste

RH TRU wastes from KAPL are classified as heterogeneous debris resulting from the destructive
evaluation of irradiated test specimens and contain irradiated test specimens and hot cell debris. 

9.2.3 Defense Determination

A formal defense determination for RH TRU waste will be made, but the material is expected to
be defense related.

9.2.4 Amount 

The current estimate is that 3.1 m3 of RH TRU is stored and an additional 6.8 m3 (about 0.2 m3

per year) will be generated.

9.2.5 Location of Waste 

None of this waste is in canisters with the majority will be generated (i.e., packaged) in the
future.  

9.2.6 Nuclear Properties

9.2.6.1 Radionuclide Distribution

The predominant radionuclides reported include Co-60, Sr-90, Y-90, Ba-137m, Cs-137,
Pu-238, Pu-239, Pu-240, Pu-241and Am-241. 

9.2.6.2 RH TRU Determination

Based on the known surface dose rate this waste is designated as RH TRU.  A formal
determination will be made during the characterization of the waste.
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9.2.6.3 Surface Dose Rate

Based on known information about program activities, the estimated dose rate range is
expected to be between 1 to 100 rem/h. 

9.2.6.4 RH TRU Activity

The estimated RH TRU activity for KAPL is 1.1 curies.

9.2.6.5 Total Activity Determination

The estimated stored activity is 118 curies.

9.2.7 RCRA Chemical and Physical Properties

9.2.7.1 Hazardous Waste Numbers

Based on information previously reported in the TRU Waste Baseline Inventory Report,
the following hazardous waste numbers have been reported for RH TRU wastes to be
generated through future decommissioning activities.  The waste is expected to be
handled as a single debris waste stream.

Hazardous Waste Number Hazardous Waste Number

F001 (spent halogentated solvents) D008 (lead)

F002 (spent halogentated solvents) D009 (mercury)

F003 (spent non-halogentated solvents) D010 (selenium)

F005 (spent non-halogentated solvents) D011 (silver)

D004 (arsenic) D018 (benzene)

D005 (barium) D035 (methyl ethyl ketone)

D006 (cadmium) D039 (tetrachloroethylene)

D007 (chromium) D040 (trichlorothylene)

The assignment of hazardous waste number indicates that wastes are allowable by
permit, that the wastes are compatible; that prohibited items such as ignitable, corrosive,
and reactive waste are not present; and that explosives, pyrophorics, and compressed
gases are not present.

9.2.7.2 Volatile Organic Compounds (VOCs)

The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste.  There
are  specific listed wastes associated with this waste stream and therefore VOCs will be
assigned to this waste.
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9.2.7.3 Summary Category Group (Physical Form)

RH TRU wastes from KAPL are categorized as heterogeneous debris (S5000) resulting
from the destructive evaluation of irradiated test specimens and contains irradiated test
specimens and hot cell debris. 

9.2.8 Prohibited Items

9.2.8.1 Polychlorinated Biphenyls (PCBs)

The site has reported no PCBs in their waste. However, a formal review and
determination will be required.

9.2.8.2 Liquids >1 percent By Volume

There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC. 
This will be established during the characterization of the waste.

9.2.9 EPA Physical and Chemical Properties

9.2.9.1 Cellulosics, Plastic, and Rubber (CPR)

The estimated range of concentration of CPR have not been reported.  For S5000 waste,
the amount of CPR will be determined by multiplying the volume of the waste in the
container by the density of plastic (620 kg/m3). Weights up to the net weight of the
container will be assigned using this method.

9.2.9.2 Ferrous and Non-Ferrous Metals

The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights.  There is estimated to be in
excess of 11 containers.
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10.0 LOS ALAMOS NATIONAL LABORATORY 

10.1 Location and Description

The Los Alamos National Laboratory (LANL) is located approximately 60 miles north of Albuquerque
and 24 miles west of Santa Fe in Los Alamos County, New Mexico.  The laboratory facilities are
dispersed among numerous Technical Areas (TAs) spread over a 40 square mile site on the Pajarito
Plateau.  The plateau consists of several finger-like mesas extending eastward from the Jemez Mountains
to the Rio Grande Valley with steep eroded canyons separating the mesas.  The elevation of the mesas
range from 6100 to 7700 feet.  Some TAs are located in canyons. 

10.2 Waste Information

10.2.1 Mission

The Los Alamos Scientific Laboratory was established in 1943 by the U.S. Army's Manhattan
Engineer District for the purpose of developing the first atomic weapons.  Known as the Los
Alamos Scientific Laboratory for many years, the  name was changed to the Los Alamos
National Laboratory in December 1980.  LANL was the research, development, engineering
design, and testing center for the Manhattan Project.  The mission was the application of science
and technology to problems of national security, including the maintenance of a strong defense,
the fulfillment of arms controls commitments and the guarantee of a secure energy supply for the
future.  LANL's mission since World War II has included nuclear device design, research,
development, testing; stockpile certification; and plutonium storage.  Major programs currently
include research in nuclear and conventional weapons development; nuclear fission and fusion;
nuclear safeguards and security; verification and control technologies; fundamental research in
particle physics, mathematics, chemistry, and materials; and waste management technology
development and testing.  Research on peaceful uses of nuclear energy has included space
applications, power reactor programs, magnetic and inertial fusion, radiobiology, and medicine. 
Other programs include astrophysics, earth sciences, lasers, computer sciences, solar energy,
geothermal energy, biomedical and environmental research, and nuclear waste management
research.

10.2.2 Generation of Waste

RH TRU waste is primarily generated by the Irradiated Materials Examination Group.  This
waste consists of solid wastes from laboratory and hot cell operations and includes small
laboratory and hot cell equipment, materials such as fines resulting from grinding and cuttings,
miscellaneous fuel specimens and their containers, and general debris from hot cell cleanup and
decontamination.  The general debris consists primarily of combustible waste, such as paper,
rags, plastic, and rubber, with the plastic component consisting of tape, polyethylene and vinyl
gloves, Tygon tubing, polystyrene, plastic vials, Teflon, and plexiglass.  The cellulosic portion
consists of rags, wood, cardboard, lab coats and coveralls, and paper. Noncombustible wastes
that are present include cans, lids, graphite molds, furnaces, pyrochemical salts and related
equipment, and glassware.  Some RH TRU waste will be received from programmatic activities
at the Sandia National Laboratories (SNL).  

10.2.3 Defense Determination

A formal defense determination for RH TRU waste will be made, but the material is expected to
be defense related.  However, the CH-TRU waste has been determined to be defense related.
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10.2.4 Amount 

The current estimate is that 98 m3 of RH TRU is in storage and 24 m3 of RH TRU waste will be
generated.

10.2.5 Location of Waste 

LANL is unique in that it is the only site with RH waste in canisters that are suitable for handling
and disposal.  Seventeen canisters of waste are currently packaged and are stored in the waste
storage area at LANL.  Other RH TRU wastes are typically stored in small (one- to five-gallon
containers) and will be placed in canisters prior to disposal.  

10.2.6 Nuclear Properties

10.2.6.1  Radionuclide Distribution

The predominant radionuclides reported include Sr-90, Y-90, Ba-137m, Cs-137, Pu-238,
Pu-239, Pu-240, Pu-241and Am-241.

10.2.6.2  RH TRU Determination

Based on the known surface dose rate this waste is designated as RH TRU.  A formal
determination will be made during the characterization of the waste.

10.2.6.3 Surface Dose Rate

The estimated dose rate ranges are expected to be between 1 to 100 rem/h.

10.2.6.4  RH TRU Activity

The estimated RH TRU activity for LANL is 250 curies.

10.2.6.5 Total Activity Determination

The estimated stored activity is 10,700 curies.

10.2.7 RCRA Chemical and Physical Properties

10.2.7.1  Hazardous Waste Numbers

Potential hazardous wastes included various cleaners and degreasers, cadmium, and lead. 
Based on information previously reported in the TRU Waste Baseline Inventory Report,
the following hazardous waste numbers have been reported for TRU wastes at LANL.

Hazardous Waste Number Hazardous Waste Number

F001 (spent halogenated solvents) D008 (lead)

D006 (cadmium) --

The assignment of hazardous waste number indicates that wastes are allowable by
permit, that the wastes are compatible; that prohibited items such as ignitable, corrosive,
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and reactive waste are not present; and that explosives, pyrophorics, and compressed
gases are not present.

10.2.7.2  Volatile Organic Compounds (VOCs)

The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste.  There
are specific listed wastes associated with this waste stream and therefore VOCs will be
assigned to this waste.

10.2.7.3 Summary Category Group (Physical Form)

The LANL RH TRU will be managed as debris (S5000) waste streams.

10.2.8 Prohibited Items

10.2.8.1  Polychlorinated Biphenyls (PCBs)

The site has reported no PCBs in their waste. However, a formal review and
determination will be required.

10.2.8.2  Liquids >1 percent By Volume

There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC. 
This will be established during the characterization of the waste.

10.2.9 EPA Physical and Chemical Properties

10.2.9.1  Cellulosics, Plastic, and Rubber (CPR)

The estimated range of concentration of CPR is 0 to 980 kg/m3 and the average is 95
kg/m3.  For S5000 waste, the amount of CPR will be determined by multiplying the
volume of the waste in the container by the density of plastic (620 kg/m3).  Weights up to
the net weight of the container will be assigned using this method.

10.2.9.2  Ferrous and Non-Ferrous Metals
 

The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights.  There is estimated to be in
excess of 135 containers.
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11.0 OAK RIDGE NATIONAL LABORATORY 

11.1 Location and Description

The Oak Ridge National Laboratory (ORNL) is located ten miles southwest of downtown Oak Ridge,
Tennessee, and 20 miles northwest of Knoxville, Tennessee.  The ORNL site occupies about 10,000
acres of the 35,252 acre Oak Ridge Reservation.  The site covers portions of both Melton and Bethel
Valleys.  Approximately 1,100 acres within the Melton and Bethel Valleys have been developed.

The ORNL is managed by the DOE/Oak Ridge Operations Office and supports production of nuclear
weapon components for national defense programs, production of enriched uranium for defense
requirements and for fueling nuclear power plants,  the processing of uranium feed materials for the
DOE's plutonium production reactors, and extensive energy research and development in all DOE
program areas.

11.2 Waste Information

11.2.1 Mission

ORNL was established in 1942 to support  the Manhattan Project.  The primary mission of
ORNL has been to carry out applied research and engineering development of fission, fusion,
and other energy technologies, and scientific research in basic physical and life sciences. 
Missions that generated transuranic waste include isotope production and processing, research
and development, waste management, D&D of operating units, and advanced reactor
development work.  In addition, ORNL conducts several activities for DOE Defense Programs. 
The principal non-weapons-related activities include nuclear power development and magnetic
fusion research.

11.2.2 Generation of Waste

Most of the RH TRU waste at ORNL was generated during special isotope separation activities
(such as Californium-252 generation) and consists of two distinct waste streams, a solid stream
and a sludge/liquid stream.   The solid waste consists primarily of miscellaneous hot-cell waste
(e.g., paper, glass, plastic tubing, shoe covers, wipes), HEPA filters from off-gas cleanup
systems, and discarded equipment (e.g., chemical processing racks, vacuum pumps).  The
unshielded individual waste packages within the casks typically have radiation levels that
measure between 10 and 2000 rem/h; the majority are below 100 rem/h.  Hazardous wastes in the
solid waste are lead that was used as shielding and limited amounts of mercury from discarded
mercury-vapor lamps.  The solid waste is typically contained in cylindrical concrete casks 1.4 m
(4.5 ft) in diameter by 2.3 m (7.5 ft) high.

The majority of sludges at ORNL are the result of waste accumulation from the past 50 years of
ORNL liquid waste operations.  These sludges are residuals from sluicing operations conducted
in the early 1980s when the majority of the inactive gunite tank contents were removed for
hydrofracture disposal at ORNL.  This liquid waste is now stored in the Melton Valley Storage
Tanks.  RH TRU sludges continue to be generated by R&D programs that produce transuranic
isotopes for medical, industrial, and government applications.
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11.2.3 Defense Determination

A formal defense determination for RH TRU waste will be made, but the material is expected to
be defense related.

11.2.4 Amount 

The current estimate is that 1308 m3 of RH TRU is stored and an additional 534 m3 of waste will
be generated.  Based on expected treatment options, primarily drying of the sludge materials, the
expected disposal volume is only 453 m3.

11.2.5 Location of Waste 

None of this waste is in canisters; but placement of the waste in canisters is scheduled to begin in
FY2003 and will be performed by Foster-Wheeler, the contractor performing the characterization
and packaging activities.

11.2.6 Nuclear Properties

11.2.6.1  Radionuclide Distribution

The predominant  radionuclides reported include Co-60, Sr-90, Y-90, Ba-137m, Cs-137,
Eu-152, Eu-154, U-233, U-235, U-238, Pu-238, Pu-239, Pu-240, Pu-241, Am-241,
Cm-244, and Cf-252. 

11.2.6.2  RH TRU Determination

Based on the known surface dose rate this waste is designated as RH TRU.  A formal
determination will be made during the characterization of the waste.

11.2.6.3  Surface Dose Rate

The surface dose rates of these sludges are generally near 10 rem/h (unshielded).  The
estimated dose rate range is expected to be between 0.2 to 1,000 rem/h.

11.2.6.4  RH TRU Activity

The estimated RH TRU activity for ORNL is 2,400 curies.

11.2.6.5  Total Activity Determination

The estimated stored activity is 587,000 curies.



A-36RH TRU Waste Inventory Report and Site Descriptions June 2002

11.2.7 RCRA Chemical and Physical Properties

11.2.7.1  Hazardous Waste Numbers

Based on information previously reported in the TRU Waste Baseline Inventory Report,
the following hazardous waste numbers have been reported for these wastes at ORNL.

Hazardous Waste Number Hazardous Waste Number

D006 (cadmium) D009 (mercury)

D007 (chromium) D011 (silver)

D008 (lead)

The assignment of hazardous waste number indicates that wastes are allowable by
permit; that the wastes are compatible; that prohibited items such as ignitable, corrosive,
and reactive waste are not present; and that explosives, pyrophorics, and compressed
gases are not present.

11.2.7.2  Volatile Organic Compounds (VOCs)

The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste.  There
are no specific listed wastes associated with this waste stream and therefore no VOCs are
assigned to this waste.

11.2.7.3  Summary Category Group (Physical Form)

The ORNL RH TRU waste will be managed as homogeneous solid (S3000) and debris
(S5000) waste streams.

11.2.8 Prohibited Items

11.2.8.1  Polychlorinated Biphenyls (PCBs)

The site has reported no PCBs in their waste. However, a formal review and
determination will be required.

11.2.8.2  Liquids >1 percent By Volume

There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC. 
This will be established during the characterization of the waste.

11.2.9 EPA Physical and Chemical Properties

11.2.9.1  Cellulosics, Plastic, and Rubber (CPR)

The estimated range of concentration of CPR is 0 to 902 kg/m3 and the average is 74
kg/m3.  The amount of CPR for S3000 waste stream will be assigned as 0. For S5000
waste, the amount of CPR will be determined by multiplying the volume of the waste in
the container by the density of plastic (620 kg/m3). Weights up to the net weight of the
container will be assigned using this method.
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11.2.9.2  Ferrous and Non-Ferrous Metals

The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights.  There is estimated to be in
excess of 508 containers.
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12.0 SANDIA NATIONAL LABORATORIES 

12.1 Location and Description

SNL is located immediately southeast of Albuquerque, New Mexico, on Kirtland Air Force Base
(KAFB).  SNL consists not only of the headquarters facilities in Albuquerque, but also the laboratory
facility in Livermore, California, the Tonopah Test Range in Nevada, and occupies about 7,600 acres
(not including Tonopah Test Range).

Prior to the Trinity shot in 1945, the Manhattan Project had a small facility on Sandia Base (now Kirtland
AFB) to perform ordnance engineering, nonnuclear atomic bomb assembly, and military training.  In
March 1948, the Sandia Laboratory was established as a formal branch of the Los Alamos Scientific
Laboratory (LASL) now LANL.  In 1949, Sandia Corporation was organized as a wholly-owned
subsidiary of the Western Electric Company, and approximately 1,700 LASL employees were
transferred.  SNL is administered by the DOE/Albuquerque Operations Office.

12.2 Waste Information

12.2.1 Mission

SNL's mission is research, development, and engineering of nuclear weapons systems except for
the nuclear explosive.  This includes nuclear weapons systems ordnance engineering, nonnuclear
component design and development, field and laboratory testing, and manufacturing engineering.

12.2.2 Generation of Waste

The RH TRU wastes at SNL are organic and inorganic waste streams from hot cell/glovebox
operations. 

12.2.3 Defense Determination

A formal defense determination for RH TRU waste will be made, but the material is expected to
be defense related.

12.2.4 Amount 

The current volume estimates are 1.5 m3 of RH TRU waste in storage and an expected generation
of an additional 22 m3 of RH TRU waste.

12.2.5 Location of Waste 

None of this waste is in canisters with the majority to be generated (i.e., packaged) in the future. 
SNL’s RH TRU waste will be sent to LANL for characterization and packaging. 

12.2.6 Nuclear Properties

12.2.6.1  Radionuclide Distribution

The predominant reported radionuclides are Pu-239 and Am-241.
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12.2.6.2  RH TRU Determination

Based on the known surface dose rate this waste is designated as RH TRU. A formal
determination will be made during the characterization of the waste.

12.2.6.3  Surface Dose Rate

No information is available about the estimated dose rate ranges.

12.2.6.4  RH TRU Activity

The estimated RH TRU activity has not been reported.

12.2.6.5  Total Activity Determination

The estimated stored activity has not been reported.

12.2.7 RCRA Chemical and Physical Properties

12.2.7.1  Hazardous Waste Numbers

No hazardous waste information is available on this waste. The assignment of hazardous
waste number will be required to indicate that wastes are allowable by permit; that the
wastes are compatible; that prohibited items such as ignitable, corrosive, and reactive
waste are not present; and that explosives, pyrophorics, and compressed gases are not
present.

12.2.7.2  Volatile Organic Compounds (VOCs)

The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste.  There
are no specific listed wastes associated with this waste stream and therefore no VOCs are
assigned to this waste.

12.2.7.3  Summary Category Group (Physical Form)

The SNL RH TRU waste will be managed as debris (S5000) waste streams.

12.2.8 Prohibited Items

12.2.8.1  Polychlorinated Biphenyls (PCBs)

The site has reported no PCBs in their waste. However, a formal review and
determination will be required.

12.2.8.2  Liquids >1 percent By Volume

There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC. 
This will be established during the characterization of the waste.
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12.2.9 EPA Physical and Chemical Properties

12.2.9.1  Cellulosics, Plastic, and Rubber (CPR)

The estimated range of concentration of CPR have not been reported.  For S5000 waste,
the amount of CPR will be determined by multiplying the volume of the waste in the
container by the density of plastic (620 kg/m3).  Weights up to the net weight of the
container will be assigned using this method.

12.2.9.2  Ferrous and Non-Ferrous Metals

The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights.  There is estimated to be in
excess of 26 containers.
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13.0 SAVANNAH RIVER SITE

13.1 Location and Description

The Savannah River Site (SRS) is located about 19 miles southeast of Aiken, South Carolina, on 198,334
acres along the Savannah River.  The SRS encompasses parts of three counties, Aiken, Barnwell, and
Allendale in western South Carolina.  The closest major cities are Aiken, South Carolina, and Augusta,
Georgia.  The site is a controlled area with limited public access.  The facilities occupy less than 8
percent of the site.  The remaining 92 percent is divided into forest (80 percent) and wetlands (20
percent). 

13.2 Waste Information

13.2.1 Mission

The primary mission of the SRS has been to support national security as a major source of
reactor-produced materials, primarily tritium, plutonium, heavy water (deuterium) and other
special nuclear materials for weapons manufacturing.  The mission was broadened over the years
to include the production of other isotopes, such as Pu-238.  SRS's production activities also
included the loading of tritium containers for the nuclear weapons, reclamation of tritium
containers, and the purification of tritium recovered from retired weapons.

The decision in 1950 to go ahead with the Savannah River Plant was driven by the perceived
need for tritium in the fusion weapon program following President Truman's directive of January
31, 1950, to develop a thermonuclear weapon (the "super").  While production of tritium in the
Hanford reactor had been demonstrated, the new plant at Savannah River was necessary to avoid
serious curtailment in the production of plutonium at Hanford for the fission program.  If
thermonuclear weapons proved unfeasible or tritium requirements turned out to be less than
anticipated, the construction of Savannah River was further justified in order to increase
plutonium production, to provide a higher efficiency in the use of uranium ore, to provide
security against attack of the Hanford reactors, and to provide replacement reactors in the event
of the retirement of older Hanford reactors.

Five reactors (currently shut down); two chemical processing plants; a tritium extraction,
purification, and loading facility; and a high-level waste solidification facility comprise the major
elements of the Defense Program operations and facilities at SRS.

The SRS waste management mission is to comply with applicable federal and state regulations,
DOE Orders, and the Management and Operating Contractor policies, to minimize effects on the
environment and the generation of new waste, and to the extent possible, contain waste handling,
treatment, storage, and disposal within the site.  Other mission objectives include the
demonstration and application of remediation technologies and the environmental restoration of
the SRS site.  With the changing defense posture, environmental restoration is receiving
increased emphasis as opposed to weapons materials production.

13.2.2 Generation of Waste

At SRS, production of useful radioactive isotopes is accompanied by production of radioactive
waste.  These wastes must be safely contained and stored until the risk associated with their
radioactivity is eliminated by decay or the waste is permanently disposed.  In both production
and power nuclear reactors, neutrons strike uranium-235 atoms in the reactor fuel, add energy
and cause the atoms to become unstable and split apart or "fission."  This results in  the
production of fission products and more neutrons, initiating a sustained chain reaction and a
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steady supply of neutrons.  In addition to fuel, the SRS reactors contained long cylinders of
material called targets.  When neutrons strike the targets, useful radionuclides are created
through transmutation.  The fuel and target assemblies are then removed from the reactor and,
after a suitable cooling period, are sent to the chemical separation areas for processing to recover
the desired radionuclides (e.g., uranium, plutonium, tritium).

Currently, TRU waste at SRS is generated primarily from radiochemical separations processes,
analytical laboratories, and research and development activities.   Primary contaminants in the
waste are Pu-238 and Pu-239.  The major on-site facilities that generate TRU waste are the FB-
Line, the HB Line, 235-F, 772-F,  and 773-A.

FB-Line and HB-Line generate TRU waste containing plutonium and neptunium.  The waste is
generated during the use of gloveboxes, contamination control huts, and decontamination
processes waste.  TRU waste is placed in five-gallon cans, assayed, sealed in a drum liner, and
placed in 55-gallon drums before transport to the TRU waste storage facility.

In the HB Separation Line, uranium, neptunium (Np) and plutonium (Pu) are recovered from
irradiated enriched uranium fuels and transferred to the HB line for processing.  The HB line
uses three independent facilities to process Np, Pu, and recoverable scrap.  TRU waste,
containing Pu-238, is generated during decontamination operations, replacement of equipment,
maintenance, inspection, and sampling.

In the FB Separation Line, irradiated metal alloys from the reactors are dissolved and separated
into uranium, Pu metal,  and high-level liquid waste using the Purex process.  Uranium and
plutonium are recovered and TRU waste, containing Pu-239, is generated during
decontamination operations, maintenance, inspection, replacement of equipment, sampling, and
laboratory analysis.

The 235-F facility generates TRU waste from three waste streams: the Actinide Billet Line, the
Plutonium Experimental Facility, and Plutonium Fuel Fabrication.  The three streams yield
neptunium and plutonium isotopes.  Waste materials consist of lead-lined gloves, neoprene
gloves, process waste, equipment, and filters.

The 772-F TRU waste generated in the Central Laboratory Facility results from the handling and
analysis of various plutonium and neptunium samples.  The routine laboratory TRU solid waste
consists of paper, plastic, glass, metal, lead-lined gloves, HEPA filters, and IX resins.  

The 773-A, the Savannah River Technology Center (SRTC) Solid Waste Assay Facility (SWAF)
receives boxes of waste from other laboratories within the SRTC complex.  The SWAF
processes includes x-raying, weighing, and assaying the boxes.  After processing, the waste
boxes are placed in drums before shipping to the site waste disposal facility.

Solid TRU waste, such as processing equipment, glassware, and gloveboxes too large for 55-
gallon drums are packaged and stored in large steel or concrete containers.  The separation areas
produce most of the solid TRU waste.  Off-site generators that have sent TRU waste to SRS are
LANL, Mound Laboratory, Allied-General Nuclear Services, National Institute of Standards
Technology, General Sciences, Department of Defense, and KAPL.

13.2.3 Defense Determination

Based on the known surface dose rate, this waste is designated as RH TRU.
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13.2.4 Amount 

The current volume estimates are 1 m3 of RH TRU waste in storage.

13.2.5 Location of Waste 

None of this waste is in canisters.  SRS’s RH TRU waste will be sent to ORNL for
characterization and packaging. 

13.2.6 Nuclear Properties

13.2.6.1 Radionuclide Distribution

The predominant radionuclides have not been reported.

13.2.6.2  RH TRU Determination

An informal RH TRU determination has been made about this waste based on surface
dose rate. A formal determination will be made during the characterization of the waste.

13.2.6.3  Surface Dose Rate

No information is available about the estimated dose rate ranges.

13.2.6.4  RH TRU Activity

The estimated RH TRU activity has not been reported.

13.2.6.5  Total Activity Determination

The estimated stored activity has not been reported.

13.2.7 RCRA Chemical and Physical Properties

13.2.7.1  Hazardous Waste Numbers

No hazardous waste information is available on this waste. The assignment of hazardous
waste numbers will be required to indicate that wastes are allowable by permit; that the
wastes are compatible; that prohibited items such as ignitable, corrosive, and reactive
waste are not present; and that explosives, pyrophorics, and compressed gases are not
present.

13.2.7.2  Volatile Organic Compounds (VOCs)

The chemical properties of the waste are bounded by assigning the saturation value for
each VOC associated with the specific listed waste numbers applied to the waste.  There
are no specific listed wastes associated with this waste stream and therefore no VOCs are
assigned to this waste.

13.2.7.3  Summary Category Group (Physical Form)

The SRS RH TRU waste will be managed as debris (S5000) waste streams.
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13.2.8 Prohibited Items

13.2.8.1  Polychlorinated Biphenyls (PCBs)

The site has managed PCBs, though the presence of PCBs at levels >50 ppm will need to
be reviewed for each RH TRU waste stream.

13.2.8.2  Liquids >1 percent By Volume

There will be no amounts of liquids in the waste streams that exceed the TSDF-WAC. 
This will be established during the characterization of the waste.

13.2.9 EPA Physical and Chemical Properties

13.2.9.1  Cellulosics, Plastic, and Rubber (CPR)

The estimated range of concentration of CPR have not been reported.  For S5000 waste,
the amount of CPR will be determined by multiplying the volume of the waste in the
container by the density of plastic (620 kg/m3).  Weights up to the net weight of the
container will be assigned using this method.

13.2.9.2  Ferrous and Non-Ferrous Metals

The amount of ferrous and non-ferrous materials will be assigned by disposed canister
count and average container material of construction weights.  There is estimated to be in
excess of four containers.
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14.0 OTHER POTENTIAL RH TRU WASTES

14.A WEST VALLEY DEMONSTRATION PROJECT

14.A.1 Location and Description

The West Valley Demonstration Project (WVDP) occupies 200 acres and is a former commercial
reprocessing facility for spent nuclear fuel. The site is located 35 miles south of Buffalo, New
York, on rolling, forested hills. 

The WVDP came into being through the West Valley Demonstration Project Act of 1980. The
Act mandated that the DOE is responsible for solidifying high-level waste, disposing of waste
created by solidification, and decommissioning the facilities used in the process. The land and
facilities are the property of the New York State Energy Research and Development Authority
(NYSERDA) and represents only 200 acres of the larger Western New York Service Center,
which is approximately 3,000 acres. After decommissioning is complete, the Act requires that the
premises be returned to New York. Until that time, the Act requires the state to pay ten percent of
the Project costs, with the DOE paying the remaining 90 percent. 

At this time, the WVDP  is one of five sites that reports to the Department of Energy Ohio Field
Office. The work is performed for the DOE by West Valley Nuclear Services under a
Management and Operating contract.

To date, over ninety-seven percent of the high-level waste radioactivity has been vitrified into
255 glass logs. These canisters meet the acceptance criteria for long-term geologic disposal and
will be stored on site until such a repository is available. At this time, the high-level waste
solidification portion of the WVDP is in its final stages, and the WVDP is now looking forward
to moving into the decontamination and decommissioning portion of its mission.

14.A.2 Waste Information

14.A.2.1 Mission

The site was operated as a nuclear fuel reprocessing center from 1966 to 1972 and
accepted radioactive waste for disposal until 1975.  During its operation, 700 tons of
spent reactor fuel were processed, resulting in 660,000 gallons of highly radioactive
liquid waste. The liquid waste was stored in an underground waste tank. The operating
company also used a 15-acre area for the disposal of radioactive waste from commercial
waste generators, and another seven-acre landfill to dispose of radioactive waste
generated by reprocessing.  Following four additional years of pursuing modifications to
the plant, the operating company decided that the costs and regulatory requirements of
reprocessing made the venture impractical. The company decided to exercise its right to
leave the site after its lease expired on December 31, 1980, transferring ownership and
responsibility for the waste and facility to New York. 

In 1980, President Jimmy Carter signed into law the West Valley Demonstration Act,
which directed the DOE to perform the following activities at the Western New York
Nuclear Service Center:

C Solidify the high-level radioactive waste; 

C Develop containers suitable for permanent disposal of the waste; 
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C Transport the solidified waste to a federal repository for permanent
disposal; 

C Dispose of low-level radioactive waste and transuranic waste produced
by solidifying the high-level radioactive waste; and 

C Decontaminate and decommission the tanks, facilities, and any material
and hardware used in connection with the WVDP. 

14.A.2.2 Generation of Waste

As part of project operations, various contaminated materials and components have been
removed from the former Process Building and are awaiting disposal. In addition, as
decontamination efforts progress toward decommissioning, additional materials and
components will be removed from the Waste Tank Farm and the Process Building.
Before these waste materials can be shipped for disposal, they have to be characterized,
sorted, processed, (as necessary) and packaged to meet regulatory requirements for
transportation. The RH Waste Facility is a new facility which will be used to process and
package these highly contaminated, high-activity, solid radioactive wastes. 

There are RH TRU wastes consisting of debris waste streams from decontamination and
decommissioning efforts, glovebox disassembly, and used filters.  

14.A.2.3 Defense Determination

This waste requires completion of a positive defense related waste determination.

14.A.2.4 Amount 

The current volume estimates are 470.5 m3 of RH TRU waste in storage and an expected
generation of an additional 8.4 m3 of RH TRU waste.  

14.A.2.5 Location of Waste 

None of this waste is in canisters.

14.A.2.6 Nuclear Properties

14.A.2.6.1 Radionuclide Distribution

The predominant  radionuclides reported include SR-90, Y-90, Ba-137m, Cs-
137, U-235, U-238, Pu238, Pu-239, Pu-240, Pu-241 and Am-241.

14.A.2.6.2 RH TRU Determination

Based on the known surface dose rate this waste is designated as RH TRU.  A
formal determination will be made during the characterization of the waste.

14.A.2.6.3 Surface Dose Rate

No information is available about the estimated dose rate ranges.
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14.A.2.6.4 RH TRU Activity

The estimated RH TRU activity has not been reported.

14.A.2.6.5 Total Activity Determination

The estimated RH TRU activity has not been reported.

14.A.2.7 RCRA Chemical and Physical Properties

14.A.2.7.1 Hazardous Waste Numbers

No hazardous waste information has been reported on this waste.  The
assignment of hazardous waste numbers is required to indicate that wastes are
allowable by permit; that the wastes are compatible; that prohibited items such
as ignitable, corrosive, and reactive waste are not present; and that explosives,
pyrophorics, and compressed gases are not present.

14.A.2.7.2 Volatile Organic Compounds (VOCs)

The chemical properties of the waste are bounded by assigning the saturation
value for each VOC associated with the specific listed waste numbers applied to
the waste.  If  there are specific listed wastes associated with this waste stream
then VOCs will be assigned to this waste.

14.A.2.7.3 Summary Category Group (Physical Form)

The WVDP RH TRU will be managed as homogeneous solids (S3000)  and
debris (S5000) waste streams.

14.A.2.8 Prohibited Items

14.A.2.8.1 Polychlorinated Biphenyls (PCBs)

The site has reported no PCBs in their waste. However, a formal review and
determination will be required.

14.A.2.8.2 Liquids >1 percent By Volume

There will be no amounts of liquids in the waste streams that exceed the 
TSDF-WAC.  This will be established during the characterization of the waste.

14.A.2.9 EPA Physical and Chemical Properties

14.A.2.9.1 Cellulosics, Plastic, and Rubber (CPR)

The estimated range of concentration of CPR is 0 to 439 kg/m3 and the average
is 41 kg/m3.  The amount of CPR for S3000 waste stream will be assigned as 0. 
For S5000 waste, the amount of CPR will be determined by multiplying the
volume of the waste in the container by the density of plastic (620 kg/m3). 
Weights up to the net weight of the container will be assigned using this method.
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14.A.2.9.2 Ferrous and Non-Ferrous Metals

The amount of ferrous and non-ferrous materials will be assigned by disposed
canister count and average container material of construction weights.  If the
waste is determined to be of defense origin, then there is estimated to be in
excess of 530 containers.
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14.B Idaho Nuclear Technology and Engineering Center/INEEL

14.B.1 Location and Description

Additional potential sources of RH TRU waste are being identified during review of INEEL
programs.  One source is anticipated to be generated at the INEEL from the Idaho Nuclear
Technology and Engineering Center (INTEC).   For additional information on location see
INEEL section. 

14.B.2 Waste Information

14.B.2.1 Mission

The facility was previously known as the Idaho Chemical Processing Plant and was
established in the early 1950s.  Its original mission was to reprocess spent nuclear fuels
by chemically separating out the reusable uranium and subsequently calcining the
resultant high-level waste.  Calcining of high-level waste was completed in 1998 and
contains 99 percent of the radionuclides generated during spent fuel reprocessing. The
current mission is the storage of mixed transuranic waste, sodium bearing waste (SBW),
high-level waste calcine, spent nuclear fuel and development of waste treatment
methods. 

14.B.2.2 Generation of Waste

The waste stream that has potential to generate RH TRU waste is the SBW if it is
declared to be transuranic waste through the waste incidental to reprocessing (WIR)
determination process. The current tank radionuclide inventory in the SBW liquid and
solids represents about 1 percent of the initial radionuclides from spent fuel
reprocessing.  SBW is a mixture that includes waste from various sources, including:
decontamination solutions from past spent fuel reprocessing maintenance activities, tank
heel solids, liquid wastes from ongoing maintenance and closure activities at INTEC,
remaining second- and third-cycle spent fuel reprocessing extraction wastes, and trace
contamination from first-cycle spent fuel reprocessing extraction waste. Several
treatment processes are under consideration for the treatment of SBW.  These treatment
methods include liquid-liquid extraction (UNEX and TRUEX), calcination, direct
grouting, direct vitrification, steam reforming, and the CH-TRU grout process.  

Several evaluations are now in process to assess the treatment options for packaging the
RH TRU waste generated during the processing of the high level waste.  This waste is
expected to be classified as WIR and disposed of at the WIPP.  Evaluations are also
underway to examine treatment and packaging options for disposal.  Depending on the
option selected, the final packaged volume could be significantly greater than the current
estimate of 900 m3.  
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14.B.2.3 Defense Determination

This waste requires completion of both WIR determination and a defense waste
determination.

14.B.2.4 Amount 

This volume is anticipated to be about 900 m3.

14.B.2.5 Location of Waste 

None of this waste has been placed in canisters.  Storage drums are typically 30 or 55
gallons.   

14.B.2.6 Nuclear Properties

14.B.2.6.1 Radionuclide Distribution

The predominant  radionuclides reported include Sr-90, Y-90, Sb-125, Ba-137m,
Cs-137, Pu-239, Pu-240, Pu-241, and Am-241.

14.B.2.6.2 RH TRU Determination

This waste  is expected to be categorized as WIR, but has not been approved for
disposal at the WIPP. 

An RH TRU determination has been made about this waste based on known dose
rate information.  A formal determination will be made during the
characterization of the waste.

14.B.2.6.3 Surface Dose Rate

The range of dose rates is estimated to be between 20 rem/h and 1000 rem/h.

14.B.2.6.4 RH TRU Activity

The estimated RH TRU activity is reported as about 3,200 curies.

14.B.2.6.5 Total Activity Determination

The estimated total activity is about 770,000 curies.

14.B.2.7 RCRA Chemical and Physical Properties

14.B.2.7.1 Hazardous Waste Numbers

The following hazardous waste numbers are associated with this waste:

Hazardous Waste Number Hazardous Waste Number

F001 (spent halogenated solvents) D006 (cadmium)

F002 (spent halogenated solvents) D007 (chromium)
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F005 (spent non-halogenated solvents) D008 (lead)

D001 (ignitable) D009 (mercury)

D003 (corrosive) D010 (selenium)

D004 (arsenic) D011 (silver)

D005 (barium) U134 (hydrogen fluoride)

The assignment of hazardous waste number indicates that not all of the wastes
are allowable by permit.  The presence of  wastes with hazardous waste number
U134 will require either a revision to the permit or treatment, to ensure that the
wastes are compatible; that prohibited items such as ignitable, corrosive, and
reactive waste are not present; and that explosives, pyrophorics, and compressed
gases are not present.

14.B.2.7.2 Volatile Organic Compounds (VOCs)

The chemical properties of the waste are bounded by assigning the saturation
value for each VOC associated with the specific listed waste numbers applied to
the waste.  There are specific listed wastes associated with this waste stream and
therefore  VOCs will be assigned to this waste.

14.B.2.7.3 Summary Category Group (Physical Form)

The RH TRU will be managed as homogeneous solids (S3000) waste streams.

14.B.2.8 Prohibited Items

14.B.2.8.1 Polychlorinated Biphenyls (PCBs)

The site has reported no PCBs in their waste. However, a formal review and
determination will be required.

14.B.2.8.2 Liquids >1 percent By Volume

There will be no amounts of liquids in the waste streams that exceed the TSDF-
WAC.  This will be established during the characterization of the waste.

14.B.2.9 EPA Physical and Chemical Properties

14.B.2.9.1 Cellulosics, Plastic, and Rubber (CPR)

The estimated range of concentration of CPR is 0 to 439 kg/m3 and the average
is 41 kg/m3.  The amount of CPR for S3000 waste stream will be assigned as 0.

14.B.2.9.2 Ferrous and Non-Ferrous Metals

The amount of ferrous and non-ferrous materials will be assigned by disposed
canister count and average container material of construction weights.  There is
estimated to be in excess of 1010 containers.
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14.C Advanced Test Reactor/INEEL

14.C.1 Location and Description

Additional potential sources of RH TRU waste are being identified during review of INEEL
programs.  Another source is anticipated to be generated from the INTEC.   For additional
information on location see INEEL section. 

14.C.2 Waste Information

14.C.2.1 Mission

The major mission of the Advanced Test Reactor (ATR) is to conduct scientific and
engineering experiments for the DOE and to support the Naval nuclear programs.   

14.C.2.2 Generation of Waste

The ATR, like many research reactors, has a beryllium reflector to intensify the neutron
flux in the core.  The ATR reflector consists of a set of eight blocks and 16 outer shim
control cylinders.  Each block weighs about 179 pounds, is about 51 inches in length and
cross-section of about 20 inches.  The cylindrical columns are about 7.25 inches in
diameter and 47 inches long.  The cylinders weigh approximately 170 pounds.

14.C.2.3 Defense Determination

Based on the known surface dose rate this waste is designated as RH TRU.

14.C.2.4 Amount 

This current estimate is about 50 m3 in storage and 33 m3 projected to be generated. 

14.C.2.5 Location of Waste 

None of this waste has been placed in canisters. There are 12 reflector blocks and 39
outer shim control cylinders stored in the ATR canal.  Two future core internal change-
outs planned for FY 2004 and FY 2013 have the potential to generate an additional 16
reflector blocks and 32 outer shim control cylinders.  The shipment of beryllium blocks
will require the use of the RH 72B cask.  The current RH-72B cask SAR limit is about
36 Ci/canister for Co-60 which will require considerable cooling time before the waste
can be shipped and the waste may require shipping one at a time.

14.C.2.6 Nuclear Properties

14.C.2.6.1 Radionuclide Distribution

The predominant  radionuclides reported include H-3, Be-10, C-14, Co-60, Ni-
59, Sr-90, Y-90, Sb-125, Ba-137m, Cs-137, Pu-238, Pu-239, Pu-240, Pu-241, and
Am-241.
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14.C.2.6.2 RH TRU Determination

Based on knowledge of the dose rates associated with these materials, these
wastes are known to be RH TRU.  A formal determination will be made during
the characterization of the waste.

14.C.2.6.3 Surface Dose Rate

The range of dose rates is estimated to be in excess of 100 rem/h.

14.C.2.6.4 RH TRU Activity

The estimated RH TRU activity has not been reported.

14.C.2.6.5 Total Activity Determination

The estimated total activity is between 1.5 to 2.25 million curies.

14.C.2.7 RCRA Chemical and Physical Properties

14.C.2.7.1 Hazardous Waste Numbers

The hazardous waste numbers associated with this waste have not been reported.
The assignment of hazardous waste numbers is required to indicate that wastes
are allowable by permit; that the wastes are compatible; that prohibited items
such as ignitable, corrosive, and reactive waste are not present; and that
explosives, pyrophorics, and compressed gases are not present.

14.C.2.7.2 Volatile Organic Compounds (VOCs)

The chemical properties of the waste are bounded by assigning the
saturation value for each VOC associated with the specific listed waste
numbers applied to the waste.  If there are specific listed wastes associated
with this waste stream, then VOCs will be assigned to this waste.

14.C.2.7.3 Summary Category Group (Physical Form)

The RH TRU will be managed as debris (S5000) waste streams.

14.C.2.8 Prohibited Items

14.C.2.8.1 Polychlorinated Biphenyls (PCBs)

The site has reported no PCBs in their waste. However, a formal review and
determination will be required.

14.C.2.8.2 Liquids >1 percent By Volume

There will be no amounts of liquids in the waste streams that exceed the TSDF-
WAC.  This will be established during the characterization of the waste.
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14.C.2.9 EPA Physical and Chemical Properties

14.C.2.9.1 Cellulosics, Plastic, and Rubber (CPR)

The estimated range of concentration of CPR is 0 to 439 kg/m3 and the average
is 41 kg/m3.  For S5000 waste, the amount of CPR will be determined by
multiplying the volume of the waste in the container by the density of plastic
(620 kg/m3).  Weights up to the net weight of the container will be assigned
using this method.

14.C.2.9.2 Ferrous and Non-Ferrous Metals

The amount of ferrous and non-ferrous materials will be assigned by disposed
canister count and average container material of construction weights.  There is
estimated to be in excess of 95 containers.
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MAXIMUM VOC EMISSION RATES FROM RH CANISTERS 

1.0 INTRODUCTION
The Waste Isolation Pilot Plant (WIPP) is operating under a Resource Conservation and Recovery
Act (RCRA) Hazardous Waste Facility Permit (Permit) that contains limitations on allowable
emissions from contact-handled (CH) transuranic (TRU) waste. The environmental performance
standard imposed on the WIPP consists of controlling volatile organic compound (VOC) emissions
to ensure the public and facility worker safety. Meeting the environmental performance standard
for VOC emissions is based on the container headspace gas concentration, filter type, number of
containers emitting, and the mine ventilation rate.

TRU wastes that have a measured radiation dose rate equal to or greater than 200 mrem/hr are
classified as remote-handled (RH) TRU wastes. These RH TRU wastes contain larger quantities
of radionuclides that emit beta and gamma as well as alpha radiation. In fact, the main difference
between the RH TRU waste and CH TRU waste is the presence of larger amounts of fission and
activation products (e.g., Cesium-137, Strontium-90, Barium-137m, and Cobalt-60) in RH TRU
waste. These fission and activation products emit penetrating X- and gamma radiation, and have
relatively short half-lives (typically 30 years or less).

The WIPP Land Withdrawal Act (LWA) permits disposal volumes of 6.2 million cubic feet of TRU
waste. Section 7(a) of the LWA limits the surface dose rate from RH waste to 1,000 rems per hour,
and no more than 5% of the volume of RH waste can exceed 100 rems per hour. The final treated
RH TRU waste inventory will contain primarily heterogenous waste, solidified inorganics, and
metals.

TRU wastes will be transported to the WIPP by truck from the generator/storage sites. Upon arrival
at the WIPP, each RH TRU shipment will be inspected and removed from the transport vehicles and
positioned for waste transfer. The canister will then be removed from the shipping cask, loaded into
a heavily shielded Facility Cask, and lowered underground through the Waste Shaft for
emplacement. The Facility Cask will be transported to the disposal location and the canister will be
emplaced with the Facility Cask held in position to provide adequate shielding at all times.

The waste disposal area within WIPP consists of eight panels, each containing seven rooms
between access drifts. The RH TRU wastes will be emplaced in a manner different from that for the
CH TRU wastes because of packaging, shielding, and loading requirements; operational
equipment; and structural considerations. The current disposal configuration of the CH TRU
inventory includes emplacement of the waste packages in disposal rooms that measure 33 ft wide,
13 ft high, and 300 ft long (DOE 1991). The current configuration for RH TRU disposal includes
emplacement into the walls in horizontal boreholes. These boreholes will be drilled 4 feet from the
floor on 8-foot centers (DOE 1991). There will be approximately 7,955 RH TRU waste boreholes.
A shield plug capping each borehole after emplacement of the RH TRU canister in the room wall
will provide the necessary shielding required for worker safety. Appendix A of the Remote-Handled
Transuranic Waste Study (DOE 1995) includes a description of the RH TRU shield plug currently
planned for implementation.
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2.0 METHODOLOGY
The processes that will contribute to VOC emissions from the RH canisters are the same as those
evaluated for CH waste. Therefore, the calculations used to evaluate VOC emissions from
emplaced RH canisters will use the same equations as those used to evaluate VOC emissions in
the original permit application. However, because RH canisters are located in the walls of the rooms
behind shield plugs, the actual methodology is the same as that used for waste in a closed room.

RH canisters will not release VOCs into the underground ventilation the same way as CH waste
containers in an active room. The RH waste is placed in a dead-end borehole that is capped by a
low-permeability shield plug. Because the RH canister is in a dead-end borehole with a shield plug,
mine ventilation will not pass over the canister as it does for containers on the floor of an active
room. This lack of ventilation causes an emplaced RH canister with a shield plug to a release VOCs
similarly to releases from a closed room. 

A closed room uses ventilation barriers to restrict the flow of mine ventilation through a filled room.
The shield plugs on each borehole containing an RH canister will function similarly to the ventilation
barriers. The shield plugs will restrict the movement of mine ventilation and diffusion of VOCs from
the borehole just as the ventilation barriers will restrict the movement of mine ventilation and
diffusion from a filled room. 

The RCRA Part B permit application demonstrated that gas pressurization is the primary
mechanism that might cause VOCs to migrate out of a closed room. Based on this analysis, the
WIPP’s Hazardous Waste Facility Permit establishes VOC limits for operations. Therefore, the
analysis of the emissions from an emplaced canister in a shield plug capped dead-end borehole
results in the maximum credible gas pressurization rate per borehole and the per room potential
maximum VOC emission rates from the RH TRU waste following the existing closed room
methodology.

As a bounding conservative assumption, all canister headspaces are assumed to have saturated
VOC concentrations at the temperature of WIPP. Pressurization within a borehole will be caused
by a combination of gas generation and reduction of the borehole due to creep closure of the salt
(DOE 1996a), which might result in VOC emissions from the canister into the room.

2.1 VOC Concentrations in the RH Canister Headspace
The VOC concentrations in the canister headspace are assumed to be equal to the saturated vapor
pressure concentrations. This is the maximum concentration in the gas phase that can occur at the
temperature in the underground at the WIPP. In addition, physical interactions of the VOCs within
the liquid phase are ignored because these would reduce the concentrations in the gas phase. The
saturated vapor concentrations of the VOCs are calculated from the vapor pressures at the
temperature of WIPP (i.e., at 303 K) (DOE 1996b).

The vapor pressures of the VOCs at 303 K were calculated using Equation (1) of Appendix A of
Reid et al. (1987) as:

( ) ( ) ( ) ( ) ( ) ( )[ ]1 1 1 1.5 3 6n Pvp / Pc x VP A x VP B x VP C x VP D x= − + + +−

where,
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x = 1-T/Tc

Pvp = VOC vapor pressure at 303 K, (bars)
Pc = VOC critical pressure, (bars)
Tc = VOC critical temperature, (K)
T = Temperature of WIPP disposal room (303 K)

The critical pressures and temperatures of the VOCs as well as the coefficients VP A, VP B, VP C,
VP D required for Equation (1) are listed in Table 2.

There are no vapor pressure coefficients available for 1,1-dichloroethene. The vapor pressure of this
VOC was interpolated from a vapor pressure table for this compound from the Handbook of
Chemistry and Physics (CRC 1978). The relevant values are listed in Table 1. In interpolating the
vapor pressure at 303 K, the relationship that the logarithm of the vapor pressure is inversely
proportional to the temperature (Treybal 1980) was used.

Table 1.  1,1-Dichloroethene Vapor Pressures

Temperature (oC) Temperature (K) Vapor Pressure (Pvp) (mmHg)

14.8 287.8 400

31.7 304.7 760

( )1/ 287.8 1/ 303
1/ 287.8 1/ 304.7

log 400 log 303
log 400 log 760

−
−

=
−

−
Pvp

Solving for the vapor pressure of 1,1-dichloroethene at 303 K, log Pvp(303) gives

log Pvp(303) = 6.572

Pvp(303) = 715 mm Hg = 715 mmHg/(760 mmHg/atm) = 0.9408 atm

The methodology used to calculate the vapor pressure concentration for each of the VOCs in the
gas phase ignores the effects of the other VOCs present. This is another conservative assumption
because, in reality, interference from other VOCs will cause the actual concentrations to be less than
the saturated vapor pressure concentrations in air. In addition, no credit is taken for the diffusion of
the filters or any source reduction resulting in a steady state concentration being assumed behind
the shield plug. Therefore, the gas being emitted into the room is conservatively assumed to
constantly be at the saturated vapor pressure concentrations.

2.2 Number of RH Canisters In a Room

The first step in establishing the total rate of gas pressurization from RH canisters is to establish
the number of RH canisters per room. Based on Figure 4.2-7 of the WIPP RH PTSR (DOE
1999), a typical panel will have 731 RH boreholes. Room 1 of a panel will have the most
boreholes i.e. 120 RH. As a conservative assumption, the calculations will use this maximum
number.
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2.3 Gas Generation Mechanisms
Based on existing studies, potential gas generation mechanisms include:

• Microbial degradation of plastics

• Anoxic corrosion of metal

• Radiolysis of waste materials

• Gas displacement due to creep closure of the salt borehole

The potential for and magnitude of each mechanism on VOC emissions from the RH TRU waste
canisters are discussed below.

2.3.1 Microbial Gas Generation
Microbial gas generation due to degradation of plastics produces 0 to 0.04 mole/kg cellulosics/yr.
under humid conditions. (DOE 1996b). The total mass of equivalent cellulosics is given by Equation
(6) of Gas Generation Information (DOE 1996b) as:

( ) ( ) ( ) ( )Total cellulosics kg actual cellulosics  kg plastics kg rubbers kg= + +1.7 

The materials in the RH inventory are obtained from the Transuranic Waste Baseline Inventory
Report, Revision 3 (DOE 1996c) and are summarized in Table 3.

Table 3.  Mass of Cellulose, Rubber, Plastic and Cellulosics Equivalents in RH Inventory

Material Mass in RH Inventory (kg) Equivalent Cellulosics (kg)

Cellulose 1.2036 x 105 1.2036 x 105

Rubber 0.2336 x 105 0.2336 x 105

Plastic 1.2815 x 105 2.1786 x 105

Total 2.7187 x 105 3.6158 x 105

The number of RH canisters to be disposed at WIPP is assumed to be 7,955 (DOE 1995). Therefore
the average mass of cellulosics per RH canister is 3.6158 x 105 kg cellulosics / 7,955 canisters or
45.4 kg cellulosics / RH canister. Assuming a microbial gas generation rate of 0.01 mole/kg
cellulosics/year, which is the same rate used for CH TRU waste under humid conditions in Appendix
D9 of the WIPP RCRA Part B Permit Application (DOE 1996a), the microbial gas generation rate
(MGGR) of a single RH canister is:

( )MGGR  mole / kg cellulosics / yr kg cellulosics / RH canister= 0.01 45.4 

MGGR  mole / yr / RH canister= 0.45
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2.3.2 Anoxic Corrosion
Anoxic corrosion of iron and aluminum alloys in TRU waste has the potential to consume water and
produce hydrogen, assuming several repository conditions are present (DOE 1996b). The primary
conditions that must be satisfied for anoxic corrosion to occur are (1) sufficient quantities of brine
from the surrounding Salado Formation enter the WIPP disposal rooms after closure and/or (2) initial
water in the waste is available. Gas generation rates from anoxic corrosion for CH TRU and RH TRU
wastes are similar because there are no significant differences between these waste forms that
would directly influence corrosion.

RH TRU corrodible metals (i.e., RH TRU iron, aluminum, and waste packaging) will contribute 6
percent by mass and 31 percent by weight assuming a corrodible shield plug to the total corrodible
metal content (i.e., all TRU iron, aluminum, and waste packaging) of the repository (DOE 1995).
However, if sufficient brine is available, microbial degradation will produce carbon dioxide and/or
hydrogen sulfide (in addition to other gases) that could potentially passivate steels and other iron-
base alloys and thus prevent additional hydrogen production and water consumption from anoxic
corrosion of these waste metals. Further, small amounts of brine could initiate anoxic corrosion,
which will produce hydrogen, consume water, increase the pressure, and perhaps slow or prevent
additional brine inflow or even cause brine outflow, thus impeding additional anoxic corrosion and
hydrogen generation. Thus, the availability of water in the WIPP repository will limit anoxic corrosion
and therefore hydrogen generation, regardless of the quantity of CH TRU and RH TRU steels and
other iron-base alloys and packaging materials included in the WIPP inventory (DOE 1995).
Therefore, the anoxic humid steel corrosion rate during the operational period of the WIPP for the
cases with microbial gas generation is 0.0 mm/yr. or 0.0 mole/yr. (DOE 1996b).

2.3.3 Radiolysis of Waste Materials
Gas generation from alpha radiolysis is not as important as anoxic corrosion and anaerobic microbial
degradation because results from radiolysis studies indicate that gas generation rates from alpha
radiolysis are substantially lower than rates from anoxic corrosion and anaerobic microbial
degradation (DOE 1995). Given the high energies of the gamma rays and the fairly low density of
the waste matrix, only a small fraction of the gamma energy will actually be deposited within the
waste. The majority of radiolytic gas production is attributable to alpha and beta radiation, similar to
that for CH TRU wastes. Because the RH TRU waste contains lower percentages of cellulosics,
rubber, and plastic materials than in CH TRU wastes, the potential for radiolysis in RH wastes is
actually somewhat lower than that for CH wastes. Preliminary data on gas generation measurements
of RH TRU waste canisters at the Los Alamos National Laboratory (LANL 1999) indicate very low
rates of gas generation and in fact the consumption rate of oxygen in the canisters may be higher
than the net rate of gas generation. Because radiolysis of CH TRU waste materials has been shown
to be insignificant relative to anoxic corrosion and microbial gas generation, radiolysis of RH TRU
waste materials will also be insignificant relative to these mechanisms.

2.3.4 Gas Displacement
The rate of gas displacement within the RH canister borehole excavation is based on the data from
the WIPP Part B Permit Application, Appendix D9 Exposure Assessment for Protection of the
Atmosphere (DOE 1996a). Specifically, the percentage volume reduction rate of the borehole is
conservatively assumed to be the same percentage as the reduction in panel volume. Because the
borehole geometry is cylindrical and the dimensions are much smaller than the panel, the actual
borehole volume reduction rate will actually be smaller than that based on the panel value.
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According to Appendix D9, the reduction of the panel void volume is 812 m3/yr/panel. 

The initial panel volume is calculated from the following equation (DOE 1991)

( )V hwl hwd hw
panel

0 7 12 14 2= + +

where,

h = height of room (13 ft)
w = width of room (33 ft)
l = length of room (300 ft)
d = width of pillar (100 ft)

and the initial panel volume is:

( )V  ft / panel m / panel
panel

3 30 1,613,898 45,700 = =

The percentage volume reduction, PVR is calculated as:

PVR  m / panel / yr
m

x / year= =812
45,700 

 100% 1.778%
3

3

This percentage volume reduction will be applied to the borehole to calculate the molar (gas)
displacement rate.

Volume of Borehole

The diameter of a borehole excavation will be 30 in or 76.2 cm. Thus the radius of the
excavation, rborehole, will be 38.1 cm. The length of a borehole, lborehole, is 16 ft or 487.68 cm (DOE
1995). Thus, the initial volume of the borehole excavation will be:

( ) ( ) ( )( )V  r l  cm  cm m / cm  m
borehole borehole borehole0 38.1 487.68 1 10 2.22402 2 3 6 3 3= = =π π
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External Volume of Canister

The dimensions of the canister and pintle are shown in Figure 1 (DOE 1995).

The external volume of the canister is calculated as:

( ) ( )V  r l  in  in in  incanister canister canister= = − =π π2 2 326 2 121 6.2 60,951/

The volume occupied by the pintle is:

( ) ( ) ( ) ( )[ ]V   in / in  in /   in  inpintle = + =π 6.6 2 5.1 9.1 2 1.1 246
2 2 3

Thus, the total volume occupied by the canister and pintle is 61,197 in3 or 1.0028 m3.

External Volume of Shield Plug

The dimensions of the shield plug and pintle are shown in Figure 2 (DOE 1995).

The external volume of the shield plug is calculated as:

( ) ( )V  r  l  in  in in mshieldplug shieldplug shieldplug= = = =π π2 2 3 3 29 / 2 70 46,236 0.7577 

The volume occupied by the pintle is 246 in3. Thus, the total volume occupied by the shield plug
and pintle is 46,482 in3 or 0.7617 m3.

Void Volume Inside Borehole

The void volume within the excavation at time, t, is calculated as:

( ) ( ) ( ) ( )V t V t V V V VV borehole canister pintle shield plug pintle= − + − +

The initial void volume is calculated as:

( )V m m  m mV 0 2.2240 1.0028 0.7617 0.4595 3 3 3 3= − − =

The borehole volume at 1 year is calculated assuming a percentage volume reduction of 1.778%
as:

( ) ( ) ( ) ( )V yr V m  mborehole borehole 1 1 0.01778  0 0.98222 2.2240 2.18443 3= − = =

The borehole void volume at 1 year is calculated as:

( )V yr m m  m mV 1 2.1844 1.0028 0.7617 0.4199 3 3 3 3= − − =
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Figure 1. Dimensions of Canister and Pintle
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Figure 2. Dimensions of Shield Plug and Pintle
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The reduction of the borehole excavation void volume in one year is therefore 0.4595 m3 –
0.4199 m3 or 0.0396 m3/yr.

The volumetric reduction rate is converted into a molar (gas) displacement rate (GDR) using the
ideal gas law as:

GDR  m / yr  x P
RT

= 0.0396 3

( )( )GDR  m yr  L / m  x atm
atm L

mol K
K

= 0.0396 / 10 1 

(0.08206 )(303 )

3 3 3

GDR  mol / yr= 1.59

2.3.5 Total Gas Pressurization Rate
The total gas pressurization rate or effective gas generation rate (microbial gas generation rate plus
gas displacement rate) per RH canister borehole is calculated as follows, which is analogous to
Equation D9-3 from Appendix D9, Exposure Assessment for Protection of the Atmosphere (DOE
1996a):

GR MGGR GDR= +

or

GR  mol / yr  mol / yr mol / yr= + =0.45 1.59 2.04 

2.4 Maximum RH Canister VOC Emission Rates
The individual canister VOC emission rate is calculated as:

ICER GR MFVOC VOC=

where,

ICERVOC = Individual canister VOC emission rate (mole/canister/year)
GR = Effective canister total gas generation (i.e., pressurization) rate (2.04

mole/canister/year)
MFVOC = VOC mole fraction in canister headspace (dimensionless)

The total emission rate of a VOC into a room from all canisters is calculated as:

TCER N  ICERVOC C VOC=

where,

NC = Number of RH canisters per room (120 canisters).
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3.0 RESULTS
The allowable room emission rates for the VOCs from a disposal room are summarized in Table 4.
VOC concentrations in the canister headspace based on saturated vapor pressure values are listed
in the third column of Table 4. The individual RH TRU waste canister VOC emission rates, ICER,
and the maximum potential VOC emission rates for all RH TRU waste canisters in a room, TCER,
are listed in Columns 4 and 5 of the table. The individual TCER values were divided by the allowable
VOC room emission rates to establish the magnitude of the RH canister emissions contributions.
The percentages contributions range from 0.09% for chlorobenzene to 8.23% for 1,1-dichloroethene.

Table 4.  Maximum RH Canisters VOC Emission Rates

Compound

Current Maximum
Allowable VOC
Emission Rate

(mole/room/year)

Vapor
Pressure VOC
Concentration

(ppmv)

Canister 
Emission Rate

(ICER)
(mole/canister/year)

Room 
Emission Rate

(TCER)
(mole/room/year)

Percentage of 
Current Maximum
Allowable Room
Emission Rate

Carcinogens
Carbon Tetrachloride 4,250 185,800 0.379 45.5 1.07%
Chloroform 4,860 317,200 0.650 77.6 1.60%
1,1-Dichloroethene 2,800 940,800 1.930 230 8.23%
1,2-Dichloroethane 1,160 130,900 0.268 32.0 2.76%
Methylene Chloride 53,650 683,000 1.40 167 0.31%
1,1,2,2-
Tetrachloroethane 1,300 9,400 0.0194 2.3 0.18%
1,1,1-Trichloroethane 14,880 200,900 0.412 49.2 0.33%
Noncarcinogens
Chlorobenzene 5,500 20,800 0.0426 5.10 0.09%
Toluene 4,780 47,800 0.0979 11.7 0.24%

4.0 IMPLEMENTATION
To conservatively account for potential VOC emissions from RH TRU waste, the current maximum
allowable VOC emission rate values must be reduced by subtracting the maximum potential room
emission rate from RH TRU waste (TECR from Table 4) from the current maximum allowable VOC
emission rate for a room. Therefore, the maximum allowable VOC emission rates currently in the
permit must be adjusted to reflect the potential contributions from RH TRU waste as shown in Table
5.

5.0 CONCLUSION
A conservative approach to calculating the potential VOC emissions from RH TRU waste in a room
was developed to bound the effects of RH TRU waste on total room emissions. Based upon the
conservative assumptions used to bound the RH TRU waste VOC emissions, the RH TRU waste
could contribute a maximum of 0.09% (for chlorobenzene) to 8.23% (for 1,1-Dichloroethene) for any
of the VOCs of concern. Because the contributions from the RH TRU waste are so small, the
existing maximum VOC emissions rates were reduced to account for the RH-emissions indirectly.
This approach eliminates the need for any direct measurements of the headspace gases in RH TRU
waste canisters by conservatively incorporating the maximum possible VOC contribution from RH
TRU waste in the maximum allowable VOC emission limit in the Permit.
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Table 5.  Maximum VOC Emission Rates Accounting for Potential RH TRU Waste
Emissions

Compound
Current Maximum Allowable VOC
Emission Rate (mole/room/year)

Adjusted Maximum Allowable VOC Emission
Rate (mole/room/year)

Carcinogens
Carbon Tetrachloride 4,250 4,204
Chloroform 4,860 4,782
1,1-Dichloroethene 2,800 2,569
1,2-Dichloroethane 1,160 1,127
Methylene Chloride 53,650 53,482
1,1,2,2-Tetrachloroethane 1,300 1,297
1,1,1-Trichloroethane 14,880 14,830
Noncarcinogens
Chlorobenzene 5,500 5,494
Toluene 4,780 4,768
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